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FAN MOTORS. 

With the approach of summer the fan 
motor again takes an important place. 
From being a luxury, the fan has now 
become a necessity in all well-appointed 
offices. As each spring comes around, 
new types are brought out which have 
some advantages over those of the preced- 
ing year. The most noticeable recent im- 
provements are toward securing a better 
distribution of air, and we have now sev- 
eral types which distribute the breeze 
throughout a large are. In one of 
these the current of air is deflected by 
oscillating vanes. In another, the motor 
itself oscillates from side to side, and in 
a third type it is suspended from a swivel 
and revolves in a circle. All of these 
types are good, as they produce a thor- 
ough stirring up of the air in the room, 
and avoid the draught which sometimes 
was an undesirable feature in the old 


type. 


TENDENCIES IN CENTRAL STATION 
DESIGN. 


When the first alternating-current elec- 
tric light plants were built, there was one 
dynamo installed to which all circuits 
were connected. Sometimes a_ second 
machine was installed to take the place of 
the first during periods of light load or 
at night, but during operation all cir- 
cuits were connected to one machine. 
Increase in Size of Stations. 

Later as the business increased and the 
one machine was found too small to 
handle it, others were installed. These 
were operated independently, each sup- 
plying its own circuits, and the switch- 
board arrangements, though simple as 
compared with switchboards as built to- 
day, were nevertheless complicated for 
the work which was to be performed, it 
being necessary to provide for many. dif- 
ferent combinations of generators and 
circuits to prevent shutdowns and to 
allow for economical operation. In those 
days, dynamos were driven by means of 
fast belts, and parallel operation was un- 
satisfactory. 

Increase in Size of Units. 

Still further development brought 
about the necessity for increasing the size 
of the generating units, and as these could 
be direct-connected to the engine, economi- 
cal conditions were more favorable for 
parallel operation, and this became the 
order of the day. This method of oper- 
ation, however, brought its problems. More 
or less trouble was encountered in pre- 
venting current surging, due to irregu- 
larity in the driving power, but these have 
been satisfactorily solved. 

The Switchboard. 

The switchboard has grown from a sim- 
ple frame of wood or slate, until to-day 
it occupies a considerable portion of the 
generating station and in some cases 
represents a part of the building as dis- 
tinct as the boiler house or engine room. 
From small knife switches operated by 
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hand, we have progressed to large mech- 
anisms, each enclosed -in a_ fireproof 
compartment and operated by a motor 
or some other apparatus. The switch- 
board attendant no longer th.ows the 
switch; he merely controls the mechanism 
which operates the switch. The switch- 
board itself, though now a board no 
longer, occupies two or more floors with 
galleries, with signaling devices and auto- 
matic appliances, which to a great extent 
take the place of the cool head and quick 
hand of the old-time switchboard attend- 
ant, 

Individual Operation of Large Units. 

Now, another tendency in design is be- 
ing felt. The disadvantages of tying all 
machinery together and involving all in 
a common breakdown, are becoming seri- 
ous. Economical operation requires that 
the generating machinery be concentrated 
as far as possible, while reliability of 
operation is better secured by separate 
generating stations. The two demands 
are resulting in individual operation of 
units at a large station, and this system 
promises excellent results. Not only may 


each generating set have its own feeders, 


‘but each may have its own boiler plant, 


the separate boiler plants being isolated 
so that an accident to one will not affect 
the others. 

Reliability Expensive. 

All of this progress toward reliability 
involves greater expenditure for installa- 
tion, and although it might seem to the 
business man a better method to incur 
a greater risk at less expense, the engineer 
feels it incumbent upon him to make the 
operation of the plant as absolutely sure 
as is possible. At first thought, it might 
seem that an insurance method, as has 
been suggested, would be feasible, yet it 
could not guarantee the operating com- 
pany against loss of confidence, which is 
one of its best assets. 

The Steam Turbine. 

The effect of the steam turbine on 

power station design is as yet uncertain. 
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That the turbine will be used largely, 
can not be doubted, for already enormous 
orders have been booked for this prime 
mover. What little experience we have 
had tends toward inspiring a confident 
feeling ; still, it will be many years before 
the reciprocating engine is entirely dis- 
placed. 








STEAM TURBINE TYPES. 

The steam turbine is justly attracting 
no little attention at this time, for this 
prime mover has in recent years inspired 
such confidence on the part of practical 
engineers that orders have been entered 
by the various manufacturers which, in- 
cluding units already delivered and to 
be delivered in the future, will aggregate 
a figure which represents a considerable 
proportion of the reciprocating engines 


to-day in use in this country. 


Differences Between Turbine and Reciprocating Engines. 
The development of the steam turbine 
is along lines in marked contrast to those 
of the reciprocating engine. It operates 
at a high speed. Indeed, one of the diffi- 
culties in the design of this engine has 
been to obtain a fairly low speed, suit- 
able for direct-connection to generators. 
As for itself, the turbine is remarkable 
for the absence of accessories and complex 
parts. In principle, it may be compared 
with the impulse water-wheel. Steam is 
allowed to pass through a suitably ar- 
ranged chamber, and in so doing ac- 
quires velocity which is imparted to 
suitably arranged vanes. There is no 
moving piston, which, as in the re- 
ciprocating engine, takes in steam bit by 
bit and expands it. The flow of steam is 
continuous, except as it may be inter- 


rupted to allow for governing. 
Three Types of Turbine. 

There are three types of steam turbine 
which have been brought to a practical 
Although all 


three in a sense use steam in the same 


stage of development. 
way—that is, by allowing it to impart the 
velocity acquired during expansion to a 
suitable revolving mechanism—the means 
In the De 
Laval turbine, steam is expanded from 


of doing this is different. 


the boiler pressure to the atmospheric 
pressure—or, indeed, to that in the con- 
denser—in a conically shaped nozzle. 


ELECTRICAL REVIEW 


The available work represented by the ex- 
pansive force of the steam is then con- 
verted into kinetic energy, which, in 
turn, is imparted to the vanes upon which 
The whole 
expansion takes place in the nozzle, and 


the jet of steam impinges. 


hence the change of temperature is con- 
fined to that part. 
tion does not come in contact with the 


The revolving por- 
hot, high-pressure steam. There is no 
need for packing of any sort, and there 
is no loss due to the friction of rubbing 
The Parsons turbine admits steam 
Ex- 
pansion begins here, forcing the steam 


parts. 
at boiler pressure into a chamber. 


through sets of alternately fixed and 
movable blades, the steam issuing at the 
far end of the chamber either slightly 
above the atmospheric pressure, or that 
of the condenser. In the Curtis turbine 
steam is first admitted to a set of nozzles, 
where it partially expands, acquiring 
velocity. It then impinges upon a set of 
movable discs, imparting to them some of 
its kinetic energy. Rebounding from 
these vanes, it strikes a second set which 
is fixed. 


flecting the steam against a second set of 


This set acts as a guide, de- 
movable vanes. This process is carried 
on through several sets of vanes until 
the steam has given up much of its 
kinetic energy. It then meets with a 
second set of nozzles, expands to a still 
lower pressure and temperature, and 
passes through a second set of fixed and 
movable vanes. This process is carried 
on through as many sets of nozzles and 
vanes as may seem desirable, the steam 
issuing from the final set at atmospheric 
or condenser pressure. 


Advantageous Features of the Turbine. 
The features which distinguish the 


steam turbine from the reciprocating en- 
gine, and which promise to play so large 
a part in station design in future, ar2 
these: The steam is expanded continu- 
ously, and not bit by bit; it flows through 
the engine continuously in the same di- 
rection, and there is, therefore, no recip- 
rocating change of temperature, as is 
true with the reciprocating engine; the 
absence of rubbing friction in the parts 
exposed to the high temperature of 
the steam does away with the nec- 


essity of lubrication: - This _ per- 
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mits the use of superheated steam— 
that is, steam heated to a temperature 
higher than that at which evaporation 
These high 
temperatures make difficult satisfactory 


takes place in the boiler. 


lubricating of a reciprocating engine 
Further, the higher the initial 
temperature of the steam the larger per- 


piston. 


centage of its heat energy can be con- 
verted into work. Since the steam tur- 
bine has no pistons, and consists of noth- 
ing but a moving disc or series of discs 
and fixed vanes or nozzles for guiding the 
steam jets, it is far simpler than the 
elaborate and complex reciprocating en- 
gines which have resulted from the de- 
velopment of this type of prime mover. 
The driving force of the turbine may be 
continuous and not pulsating, as with the 
reciprocating engine. This is an impor- 
tant advantage for operating electrical 
machinery, and high speeds are easily 
Indeed, the difficulty is rather 


to secure speeds low enough for direct- 


obtained. 


connection to generators. 
Large Output from Small Machines. 

Since steam may be passed through 
the turbine continuously, for a given out- 
put the size of the machine may be much 
smaller than that of the reciprocating en- 
gine. It is, perhaps, not unfair to com- 
pare the reciprocating engine to the old 
method of drawing water by means of a 
bucket and a sweep, which could raise 
but one bucketful at a time, while the 
steam turbine may be likened to a chain 
pump, which gives practically continuous 
delivery. 








RADIUM EMISSION. 

The fact discovered by the Curies, that 
radium maintains itself at a temperature 
of 1.5 degrees centigrade above that of 
its surroundings, has attracted no little 
attention in scientific circles. 

Heat May Be Due to Discharge of Atoms. 

It has not yet been shown whether the 
heat which must thus be radiated is given 
off directly as heat from the radio-active 
material, or is a secondary effect caused by 
some higher evolution of energy. In this 
connection, an expression from Sir Oliver 
Sir Oliver 


points out that radium emits massive, 


Lodge is of much interest. 


positively charged particles, which are 
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probably atoms, with a velocity compar- 
able to one-tenth the speed of light. 
Most of these particles are stopped by a 
small thickness of air, with the evolution 
of heat; and if the conditions were such 
that this heat accumulated, on the aver- 
age, for one minute before escaping, and 
assuming the heat capacity of the source 
and the surrounding air to be equal to 
that of one milligramme of water, a dif- 
ference in temperature of 1.5 degrees 
centigrade would be set up. 


What Causes the Discharge of Atoms. 

This is a very plausible suggestion to 
explain the difference in temperature, 
but as yet no explanation has been of- 
fered to account for the emission of these 
heavy particles. The more radium is 
studied, the more puzzling it becomes, 
and this latest discovery throws little or 
no light upon: this extraordinary sub- 
stance. 


ELECTRICAL REVIEW 


AUTOMOBILE REGULATIONS. 

The Legislature of the State of New 
York passed recently a law for regulating 
the running of automobiles which has 
called forth no little dissatisfaction from 
the users of automobiles. 


Absurd Regulations Harmful. 

There has no doubt been a great deal 
of reckless driving on the part of auto- 
mobilists, and this should be, and no 
doubt is, frowned upon by those who 
have the interests of this sport at heart, 
and they should be willing to cooperate 
with the state authorities in preventing 
abuses. But the automobilist has cer- 
tain rights which should be recognized, 
and it will only injure this new industry 
if regulations entirely too severe are im- 


posed upon it. 
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Sensible Regulations Needed. 

The automobile is here, and it is here 
to stay. At the present time the novelty 
has not worn off, and conditions are such 
that the number of persons who can af- 
ford an automobile is somewhat limited. 
These, however, are doing a good work in 
the testing and in assisting developing of 
the various types of machines. If the 
speed is to be so restricted that the auto- 
mobilist will not be able to pass a team 
when on the road, automobiling will lose 
much of its charm, and the industry will 
thereby suffer severely. Let sensible regu- 
lations be drawn up and approved, and 
then let them be properly enforced. In 
this way the industry will be helped and 


not harmed. 











COHERER ACTION UNDER THE MICRO- 
SCOPE. 


BY G. T. HANCHETT. 


As is generally known, the Branly 
coherer consists of a tube containing a 
small pinch of metal filings between 
two electrodes. In their normal con- 
dition the resistance of the filings is 
quite high and a telegraph sounder con- 
nected in series with a battery and 
coherer will not operate. If, however, 
the filings be traversed by high-frequency 
current of even feeble intensity, the re- 
sistance of the filing becomes suddenly 
reduced and the receiver will operate. A 
shake of the tube containing the filings 
restores the coherer to approximately its 
original resistance and the obvious in- 
ference is that the filings contact to- 
gether more closely, forming a_ better 
contact and lower resistance through 
which the electric current may flow. 

That this is actually the case may be 
observed by means of a simple micro- 
scopic experiment. A microscope with a 
one-inch objective will answer nicely. A 
slide is prepared with two wires, the wires 
being attached to the slide with shellac 
and bound with pieces of glass, or the 
wire may simply be laid on the slide and 
an ordinary visiting-card placed under- 
neath the stage clips, thereby holding the 
wire in place. The wires should be 
brought within about onethirty-second 
of an inch of each other and one should 
be led off to the ground, while the other 
may lie freely on the table or be con- 
nected to a mast, as the experimenter may 





desire. An induction coil should be con- 
nected, one terminal to ground and the 
other to another mast, if so desired. As 
it is usually preferable to have the ex- 
periment all in one room, the mast may 
be upright, insulated pieces of wire. The 
stage wires should be moderately fine, 
say No. 32, in order that moving them 
will not disturb contacts immediately 
under the objective of the microscope. 
Having focused the objective, it will be 
observed on operating the induction coil 
that a stream of sparks passes from ter- 
minal to terminal on the microscope 
stage and appear quite formidable when 
viewed through the instrument. A pinch 
of nickel filings may then be sprinkled 
between the terminals by means of a 
point of a knife and their action on 
operating the coil will be unmistakable. 
The filings will be seen to rearrange 
themselves with a mechanical movement 
and sparks will scintilate among them. 
After the passage of a few sparks at the 
coil the sparks in the microscope field 
and motions of the particles will cease 
and it will require a considerable tapping 
of the slide, or preferably disturbance 
with a sharp point to decohere the filings 
once more. The cohering action is much 
more marked if the points are not shunted 
by a battery and receiving instrument. 
This experiment seems to justify the 
assumption that coherer action involves 
a mechanical motion of the filings which 
therefore act in response to some force, 
and it becomes interesting to speculate 
what this force may be. There is practi- 
cally no possibility of its being electro- 


magnetic, for much larger currents than 
those of the coherer circuit do not ap- 
preciably affect the motion of the filings, 
and, moreover, it may be readily shown 
by similar experiments that any light 
powder such as plaster paris, lycopodium 
or other materials coheres in the same 
way and even more promptly and vigor- 
ously but is much more prompt to de- 
cohere ; in fact, doing so instantaneously. 
Of course, these materials do not afford 
any resistance variation in the metallic 
circuit as do metal filings. 

The reasonable inference seems to be 
that the force which moves the filings is 
entirely electrostatic; and, in fact, the 
tendency of some coherers to decohere 
themselves is thereby easily explained, 
for the charged particles, having acquired 
charges of the same character, will then 
tend mutually to repel each other, thereby 
depreciating the electrical contact be- 
tween them. 

From the foregoing, the requirements 
for a good coherer readily follow. First, 
particles should be impervious to oxidi- 
zation. This has been found to be nec- 
essary, as demonstrated by the permanent 
character of the exhausted coherer com- 
pared to that of the open type. Second, 
the particles should be as light as possi- 
ble in order that they may more quickly 
and thoroughly respond to the minute 
forces which tend to rearrangd them. 
Aluminum would be an ideal metal for 
this purpose were it not for the fact that it 
rapidly, in fact almost instantly, acquires 
an oxide coating which though very thin, 
is sufficient to destroy the efficiency of 
the coherer. Thirdly, tha number of 
filings in the coherer should be the small- 
est possible. It is evident that a given 


amount of electrostatic force impressed 
on a large number of filings will not re- 
arrange them so as to reduce sensibly 
their resistance as thoroughly as the same 
force exerted on a smaller number. 
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An Electrically Operated Milling Plant in Scotland. 


N electric light and power plant has 
A recently been installed at the works 
of Messrs. Andrew Lowson, Limit- 

ed, of Arbroath, Scotland, by the British 
Schuckert Electrical Company, Limited, 
of London. This power-house is of par- 
ticular interest, as the current is trans- 








By Frank C. Perkins. 


In the engine room a small direct-con- 
nected engine and generator are to be 
utilized for supplying power at light load, 
and for lighting the factories, while the 
two large sets will be employed for tak- 
ing care of the heavy load, and general 
power transmission. Fig. 2 shows the 








Fic. 1.—150-Horsrk-PowER Suunt Motor, 500 Vouts, at Lowson’s MILLs. 


mitted to various mills and factories in 
different sections of the city, all being 
owned by the same concern. 

The engines were installed by Willans 
& Robinson, of Rugby, England, and the 
boilers were built by J. Carmichael & 
Company, of Dundee. The plant has a 
total capacity of about 2,000 horse-power, 
each of the half dozen mills requiring 
about 300 horse-power. The accompany- 
ing illustration, Fig. 3, shows one of the 
units of 600-kilowatt capacity directly 
connected to a Willans three-crank, high- 
speed, compound engine. There are two 
of these large units, each of which in- 
cludes a Schuckert twelve-pole, direct- 
current generator, supplying a contin- 
uous current of from 500 to 530 volts 
pressure. 

The power station is 150 feet long 
and forty feet wide, and there are three 
boilers in position, while the boiler room 
has a capacity for double this number. 
Mechanical stokers are employed, the coal 
being delivered from the trucks directly 
into the bunker, and a special apparatus 
is provided for raising the coal into the 
hoppers of the stokers. Each of the two 
banks of boilers will be served by a set 
of economizers. 


tvpe of 150-horse-power motor utilized 
One of the switch- 
boards includes two marble panels, upon 
which are mounted the required cutouts 
and quick-break switches for the Inch 
and Baltic mills, while another switch- 
board includes three.marble panels, with 
switches, cutouts, and measuring instru- 
ments for motors No. 1 and No. 2. 

The main switchboard in the generator 
room consists of three marble panels, 
two of which are generator panels, and 
are equipped with rheostats, voltmeters, 
ammeters and cutouts, of the Schuckert 
type. The feeder panels are equipped 
with fuses of 1,500-ampere capacity, and 
the bus-bars and feeders are designed for 
a load of 3,000 amperes. The feeders 
were furnished by the British Insulated 
& Helsby Cable Company, Limited, and 
are of the single core design, and located 
in cast-iron pipes about six inches in di- 
ameter, passing about a thousand feet 
along the walls of the mills on iron 
brackets. 

There is a distributing switchboard at 
Inch No. 2 mill, the two cables being 
placed in three-inch iron pipes, a total 
of about’ 300 feet, on the mill walls, and 
are then carried under a stream separat- 


at the various mills. 


ing the above mills from the Baltic mill, 
which is about a quarter of a mile from 
the power station. 

The accompanying illustration, Fig. 2, 
shows the type of dust-proof case which 
is used to protect the motors in the weay- 
ing sheds. 

There are two motors of about seventy- 
five-horse-power and 100-horse-power ca- 
pacity on the main floor of the John 
street mill, while one of fifty-horse-power 
capacity and another of 150-horse-power 
capacity are located on platforms, as 
shown ‘in illustration Fig. 1, being sup- 
ported by brackets and joists of rolled 
steel built in the walls of the mill. It is 
necessary that the motors be varied to 
quite an extent in speed, when used for 
operating preparing machines, and for 
flax spinning, and for this reason a vari- 
ation of ten per cent is obtained by shunt 
regulators governing the speed of the 
motors. 

At one of the mills two 150-horse-power 
motors have been employed to replace an 
engine, and special devices have been de- 
signed to make it impossible to cut out 
the starting resistances too quickly. 
There are a number of dust-proof wall 
boxes of the type shown in Fig.. 2, em- 





Fie. 2.—Dust-Proor CASE AROUND 25-HoRSE- 
Power Moror, BALtic WEAVING MILLs. 


ployed in the weaving factory at the Bal- 
tic mill, where there is a great amount 
of dust in the air. These dust-tight boxes 
are each utilized for enclosing a motor of 
twenty-horse-power capacity, and pipes 
are provided, as shown in the illustration, 
for obtaining the necessary ventilation. 
The controllers, starting resistances, 





a 
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switches, fuse boxes and automatic de- 
vice for cutting in the resistances, should 
the current fail, are all located in an ad- 
joining room. The speed of the motors 
is varied about ten per cent from the nor- 
mal, which is 1,000 revolutions per min- 
ute, by means of varying the resistance in 
the shunt-winding. 

The incandescent lights for the Baltic 
mill are supplied by a motor-generator 
of about thirty-kilowatt capacity, the mo- 
tor operating at 500 volts, and the gen- 
erator supplying a direct current of 110 
volts. It is claimed by the owners of this 
power-transmission plant that there is a 
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Preliminary Study for a New Stand- 
ard of Light. 

In a recent article in the London Elec- 
trician Mr. J. A. Petavel gives a study of 
photometric standards. Three standards 
of light are needed—the absolute 
standard; a second standard, care- 
fully compared with the absolute 


standard, and preserved in a few of the 
principal laboratories throughout the 
world, and a commercial standard, the ac- 
curacy of which will depend on the re- 
quirements. A standard of the first class 


601 


lamps are most generally used for this 
purpose, they change gradually. The 
author has made comparative tests of in- 
candescent platinum, platinum-iridium, 
and iridium. The intrinsic brilliancy of 
iridium is about fifteen times as great as 
that of platinum, and the light is very 
white in color; but iridium foil can not 
be maintained indefinitely at high tem- 
peratures. In using these metals it is 
necessary that the temperature be regu- 
lated, and there is but one satisfactory 
method of doing this—that is, by deter- 





Fig, 3.—ONE OF THE 600-KrLowaTT UNITs, IN THE 2,000-Horsz-PowER PLANT, ANDREW Lowson’s MILLs. 


great saving obtained by the use of large 
direct-connected engines and generators 
located in a single power-house, over the 
former method of utilizing several smaller 
engines in the various mills and smaller 
dynamos located directly where the cur- 
rent is utilized. The fact is now well es- 
tablished that electric motors are more 
economical, cleanly and safe for the 
operation of all kinds of machinery in 
mills and factories. The design of this 
Scottish electric power-transmission plant 
is due to R. D. Munro, of Glasgow, Scot- 
land, under whose supervision the power- 
house and power distribution was in- 


stalled. 


should be both constant and reproducible, 
whereas standards of the secoad and third 
classes need not be reproducible. The 
author has recently conducted an experi- 
mental investigation of the Voille or plati- 
num standard, which was entirely satisfac- 
tory. Although this standard is expensive 
and complicated, these are not serious ob- 
jections to an absolute standard. There 
are a number of so-called primary stand- 
ards which, while not satisfactory for this 
use, are quite satisfactory as commercial 
standards; but there is no reliable sec- 
ondary standard, While incandescent 


mining the reiative intensity of the 
radiations of two different wave-lengths. 
The apparatus for carrying out this work 
is described. Two screens are used—one 
of water and glass, and the other of black 
fluorspar; the first being opaque to the 
long waves, and the latter to the short. 
Light is allowed to fall on these screens, 
and thence on two thermopiles which are 
connected in opposition, and the point is 
determined where the two radiations are 
equal. This occurs at a definite tem- 
perature. While the incandescent lamp 
is more convenient, the author thinks 
there is still a place which can only prop- 
erly be filled by an apparatus of this type. 
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Tendencies of Central Station Development. 





The One Hundred and Seventy-sixth Meeting of the American Institute of Electrical Engineers, Held at 12 West Thirty-first 


HE one hundred and seventy-sixth 
meeting of the American Institute 
of Electrical Engineers was held 

at 12 West Thirty-first street, New York 
city, Friday, April 24. Secretary Ralph 
W. Pope announced that 211 associate 
members had been elected at the meeting 
of the board of directors, and that the fol- 
lowing associate members had been trans- 
ferred to full. membership. Frederick 
Darlington, of Great Barrington, Mass. ; 
S. E. Johannessen, Pittsburg, Pa.; M. 
von Recklinghausen, New York city; 
William Esty, Bethlehem, Pa.; Robert 
Robertson, Glasgow, Scotland. 

An announcement was also made that 
the secretary had received a check for 
$1,350 from Mr. C. O. Mailloux as a 
contribution toward the library fund. 
Of this amount, $1,000 was to be set 
aside as a fund, the interest of which is 
to be used to keep up the files of the 
journals which the donor had previously 
given to the Institute. 

President Scott introduced Mr. Adolf 
Franke, technical director of Siemens & 
Halske, Berlin, and welcomed him on be- 
half of the Institute. Mr. Franke, in a 
few words, thanked the Institute for its 
cordial welcome. 

President Scott then introduced the 
subject of the meeting: “Tendencies of 
Central Station Development.” He re- 
ferred to the use of tools and co-operation 
as two of the earliest elements made use 
of by mankind. The development of 
these may be traced through all stages 
but notably during the last century. They 
have brought about a new order of things 
and a new condition of civilization. At 
the time of Dr. Johnson, the mind of 
one man was presumed to encompass the 
whole of human knowledge. But now con- 
ditions are different. Society is a vast unit, 
all the elements of which are interdepend- 
ent. No industry shows such complete de- 
velopment of the two elements, tools and 
co-operation, as does the central station. 
Electricity has not only replaced many 
other agents, but has brought about de- 
velopment along new lines, and the agent 
for carrying on all these different opera- 
tions is supplied from a common centra. 
station. There each element depends 
on all the others and all demand the 
greatest ability of engineers. Tllustra- 


tions are not wanting to show how 
thorough and complete the development 
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had been in this work. The New York 
Edison company was mentioned, which 
in ten years has not been interrupted, 
and not without current on some of its 
lines since it started operating. This sys- 
tem has grown so that on March 31, of 
this year, the output of power was equiva- 
lent to 2,391,431 sixteen-candle-power in- 
candescent lamps. Progress in this de- 
velopment has been rapid, but it is now 
going on at an accelerating rate. 

Mr. H. A. Lardner, engineer with J. G. 
White & Company, then read a paper en- 
titled “Economical and Safe Limits in 
the Size of Central Stations.” Attention 
was called to the tendency shown by the 
design of recent plants to concentrate in 
one station and to use large units. This 
tendency was criticised, and the point 
made that two or three stations would 
probably give results as economical and 
there would be less liability to interrup- 
tion over the whole system. If the terri- 
tory to be served is large, one station con- 
veniently located for coal and water has 
a decided advantage owing to economy in 
first cost, labor and lower cost of fuel 
and water. In such cases the risk of in- 
terruption to service is put up with be- 
cause it is the best kind of service that 
such community can support, but until 
the class of territory approaches that of 
the largest cities, the question of lower 
first cost and economy of operation must 
rule. The advantages of large stations in 
large cities were then discussed. Low- 
voltage system of distribution is ruled 
out, as there are few cities where a suffi- 
ciently concentrated load can be found 
for a very large station without exceeding 
the limit of zone of economical distribu- 
tion. It had therefore been necessary to 
adopt alternating-current transmission to 
substations, and the existence of these 
substations provides a certain amount of 
reserve which can be called upon, and the 
danger of concentrating all of the gen- 
erating apparatus in one station is in 
a measure avoided. The advantages of 
higher distributing voltage were referred 
to, it being thought that a more insistent 
demand for a 240-volt lamp would be met 
bv the lamp manufacturers. By the use 
of the three-wire system and 240-volt 
lamps, the advantages of 500-volt dis- 
tribution can be obtained, and it is an 
open question whether with this system 
the stations can be made large enough to 





be built for a fairly low first cost and 
operated at practically a minimum ex- 
pense. The alternating-current system 
of distribution at 2,200 volts has the 
ability to serve an extended territory. 
This makes the question of one large sta- 
tion not so important, as the load can be 
divided between several stations and 
trunk cables will enable them to help out 
each other. The size of unit for the most 
economical operation and floor space was 
then discussed, the performances of vari- 
ous sizes being quoted to show that mod- 
erate sized engines give results compar- 
able with those secured by the use of the 
extremely large units The steam turbine 
was then referred to and it was thought 
that by its use the smaller stations could 
be operated as economically as the very 
large ones. The advantages of one large 
station, then, are the location of the sta- 
tion on the most suitable site, the reduc- 
tion of floor space by the use of large 
units and economy of fuel and labor, sav- 
ing in first cost effected by the installa- 
tion with large units. Economy of 
operation is secured by serving many sec- 
tions having different load characteristics. 
On the other hand the chosen locality is 
generally much further from the load 
than when it is divided among the sev- 
eral plants. The importance of economiz- 
ing floor space will be reduced by the use 
of the steam turbine, and the cost for 
fuel, labor and supervision will be less. 
Smaller boiler houses will be cheaper, due 
to saving in coal-handling apparatus. 
However, the principal disadvantage of 
one large station is the danger to the whole 
system, for the disabling of the station 
leaves the company without any source 
of power. Shutdowns have occurred in 
large stations, and are likely to occur 
again. Greater refinement than is justi- 
fiable commercially was not advocated, 
but the point was made that smaller sta- 
tions need not lack many of the advan- 
tages of the large ones, and that with 
a number of them in place of one large 
plant, the necessity for excessive refine- 
ment ceases to exist. 

Mr. Philip Torchio, engineer with the 
New York Edison Company, then read 
a paper entitled “Safety Devices in Cen- 
tral Stations and Substations.” This 
was followed by a paper read by Mr. 
Peter Junkersfeld, engineer with the 
Chicago Edison Company, on “Multiple 
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versus Independent Operation of Units 
and Central Stations.” These papers 
will be printed in full in the ELEcTRICAL 
REVIEW. 

A discussion of these papers brought out 
many points of interest and also showed 
differences of opinion among the engi- 
neers who took part. President Scott said 
that the papers were of particular value. 
They were practical, in fact, they 
amounted to a heart-to-heart talk from 
operating engineers. The burden of all 
the papers is notable—“How can protec- 
tion against emergencies best be secured.” 

Mr. H. G. Stott, of the Interborough 
Rapid Transit Company, said that his- 
tory is now repeating itself. Fifteen 
years ago a central station started with 
one generating set and one cireuit. As 
the business expanded, two or three cir- 
cuits were operated from the one circuit. 
Then as other units became necessary, the 
problem of the operating engineer was to 
distribute the load properly among the 
several generators which were operated 
separately. In those days the generators 
were driven from high-speed engines by 
means of belts. As slow-speed engines 
and direct-connected units came into use, 
engineers began to look to multiple opera- 
tion. Now the tendency is to go back to 
high speed, using steam turbines. How- 
ever, the steam turbine has not as yet 
justified predictions made in reference to 
it. Reciprocating engines have shown per- 
formances better than those claimed for 
the steam engine, and Sulzer engine in the 
Moabite station was quoted which has 
given an indicated horse-power for 8.9 
pounds of steam per hour. The larger 
units in New York to-day are are, consum- 
ing approximately thirteen pounds of 
steam per indicated horse-power-hour. 
Triple expansion would improve this fig- 
ure by twenty per cent, and the large units 
of the present Boston Edison Company’s 
station, which are triple expansion, have 
given one horse-power for 11.5 pounds of 
steam with ninety-eight degrees of super- 
heat at the throttle. The size of the sta- 
tion is in no way determined by the size 
of the generating units. It is decided en- 
tirely by the boiler question. The boiler 
room must run parallel to the engine room 
and this is a limiting feature. Using 
steam turbines the same conditions will 
obtain, and the turbines will have to be 
spaced accordingly. High-tension lines 
are not dangerous, but in fact are safer 
than low-tension lines. When a cross oct 
curs on a high-tension circuit, not more 
than two feet of the line is destroyed, but 
on low-tension circuits 1,000 feet or more 
may be destroyed. The storage battery 
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has found its proper place. It is a safe- 
guard and not an economy. Single opera- 
tion seemed to be a backward step, a con- 
fession of weakness in safety devices. The 
price of coal is going up continually and 
the engineer must get the most out of it. 
The cost for coal to-day is over sixty per 
cent of the actual cost of power and it is 
most important to do everything possible 
to economize in the operation of the 
plant. This can only be done by running 
the units as near full load as possible, and 
to do this, it is necessary to operate them 
in multiple. The separation of high-ten- 
sion apparatus can be easily carried out, 
and as actually carried out, there is no 
difficulty in making a station practically 
safe in all lines of operation. The speaker 
had seen an actual short-circuit in a sta- 
tion with four 5,000-kilowatt machines in 
multiple, and an oil switch took care of it 
before the attendant could touch the 
switch and throw it out. With switching 
apparatus brought to such perfection as 
this, we should be very careful about re- 
ducing the efficiency of operation of 
plants by going into independent units. 

Mr. Herbert A. Wagner, of the Boston 
Edison Company, described the operation 
of the Boston system, All the generators 
and feeders are in parallel and there has 
been no trouble. Until two years ago, all 
the distribution was by alternating cur- 
rent. After consolidation of the Edison 
Illuminating Company with the Boston 
Electric Light Company, there had been a 
gradual change from alternating distribu- 
tion to alternating transmission with di- 
rect-current distribution, which system is 
now used entirely. Motor-generator sets 
are used in all substations, which probably 
accounts for the absence of trouble. The 
induction motors used cost more and oper- 
ate with a lower power-factor, but with a 
proper proportion of induction motors 
and synchronous motors this could be 
materially improved. In the Boston 
plant they are using cross-compound 
McIntosh & Seymour engines. Nothing 
would be gained by triple-expansion un- 
less superheating is used. Abroad, sepa- 
rate superheaters are employed, carrying 
the temperature high, and with this 
method a compound or even a single cylin- 
der engine would give results equally as 
good. 

Mr. F. H. Waldron, superintendent of 
the power plant at the Yale & Towne 
Manufacturing Company, Stamford, Ct., 
gave an interesting description of his ex- 
perience with the Parson steam turbine, 
which had been installed in February, 
1902. His first impulse was to get as far 
away from the turbine as possible, and 
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then he became curious to see how it 
would behave. Now, he had been brought 
to admire and respect it. 
easy to operate, economical, and there is a 
lack of multiplicity of parts, and it re- 
quires little floor space. After being in- 
stalled there is little or nothing to do to 
it, except fill the oil cups and lubricate 
the generator commutator occasionally. 
However, a high vacuum must be main- 
tained and the auxiliaries must be driven 
by an independent steam engine, and must 
be taken care of. The turbine installed in 
their factory is a 400-kilowatt, two-phase 
machine, and except for the one accident 
last fall, which was due to a defect in the 
field casting and which accident caused no 
damage, has required no repairs. It is 
operated at 150 pounds steam pressure 
with ten degrees of superheat and twenty- 
seven inches vacuum, and it gives one 
kilowatt-hour for 22.5 pounds of steam. 
The continuous or commercial efficiency 
is as good one day as another. The engi- 
neer can not get at it to adjust parts, and 
this is a frequent cause of trouble with 
reciprocating engines. In their particular 
case, they were able to install three times 
the power as a steam turbine unit as would 
have been possible with a vertical direct- 
connected unit. This installation cost 
from ten to fifteen per cent less than a 
reciprocating engine of the same class; 
that is to say, one which would be as re- 
liable and give as satisfactory a perform- 
ance. The cost of the building for the 
turbine was but sixty-five per cent of what 
would have been required for a recipro- 
cating engine. One essential in operating 
turbines was to place the condenser so that 
contraction and expansion of the turbine 
can take place. Two supplies of cooling 
water should be provided and should be 
inspected from time to time. If the 
vacuum is lost in operating a reciprocat- 
ing engine, the machine merely takes 
more steam, but with a turbine the speed 
will fall off under the same condition. 
Hence every precaution must be taken to 
prevent a loss of vacuum. ‘The exciters 
and auxiliary machinery should never be 
driven by motors. Mr. Waldron then took 
the electrical engineers to task for the 
power-factor ratings given. As he put it, 
“The power-factor is a gold brick,” and 
while he would not go so far as to advise 
the electrical engineers to revise their 
standards of power-factor, nevertheless an 
allowance of 0.85 for the power-factor of 
an inductive load was entirely too high. 
Mr. E. H. Sniffin, of the Westinghouse 
Machine Company, of Pittsburg, Pa., em- 
phasized the point made by Mr. Waldron, 


It is simple, 


that the everyday efficiency of the steam 
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turbine is a constant quantity and is not 
variable, as is that of the reciprocating 
engine, and therefore it is not just to 
compare the results obtained with the lat- 
ter machine when adjusted for test, with 
those obtained from the turbine. In other 
words, the inherent efficiency of the tur- 
bine is better. 

Mr. J. W. Lieb, Jr., associate general 
manager of the New York Edison Com- 
pany, thought that Mr. Lardner had not 
considered the important factor of locat- 
ing stations in large cities. It would be 
a difficult matter to locate small stations 
in Manhattan, and the trouble in getting 
coal to and ashes away from the stations 
would be serious. The stations, of neces- 
sity, cause some annoyance to the neigh- 
borhood and as the art progresses and it 
becomes possible, the objectionable fea- 
tures must be done away with. The re- 
quisites are in the direction of extreme 
refinement for great reliability, and al- 
though less reliable service would be satis- 
factory, the service must be above re- 
proach. Safety can be reduced when the 
risk involved is commercial. Storage bat- 
teries are an absolute necessity as a safety 
device. Attention was called to unpro- 
ductive labor which would be multiplied 
if many small plants were constructed, 
and the small plants may not be more 
reliable than the larger. 

Mr. W. S. Rugg thought that a multi- 
ple unit station—that is, where each 
generating unit has its own boiler and 
auxiliary apparatus—could be operated 
for the same cost as one large station and 
give all the advantages of many small 
stations. 

Mr. A. V. Abbott thought there was 
another side to the question, that of the 
general manager. The safety appliances 
are merely a form of insurance. One 
large plant had recently been put out of 
service for a time, and in spite of all 
precautions, such accidents will probably 
occur from time to time. Would it not 
be a business proposition for a company 
to be organized which would ensure both 
the station and the consumers against 
interruption? The question might be 
considered from the business side only. 
The engineer, to avoid all risks, invests 
large sums of money, but the business 
man would rather take the risk than to 
put in so much money. 

In reply, Mr. Junkersfeld said that 
companies are forced to concentrate, as 
they can not get many desirable sites. 
With the multiplicity of plants there is 
much unproductive labor and machinery. 
The tendency now is toward sectional 
operation. This practice has already been 
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begun in New York and the use of steam 
turbines will tend to increase it. The 
storage battery is profitable in a lighting 
station with a short peak of only one hour 
or an hour and a quarter. 

Mr. Lardner said that he had been 
misunderstood. He did not advocate a 
multiplicity of plants but a subdivision 
into two or three plants and not one large 
one. 

Mr. Torchio cited two incidences where 
the load characteristics were such that the 
storage battery had proved an economy. 
In one case, with the New York Edison 
Company, there is a short heavy peak, 
so that it is enabled to discharge the 
battery at its full rate. The second was 
with the Milan Edison Company, operated 
by water power. In this case, by charging 
at periods of light load, the company was 
enabled to sell 4,000 horse-power per year 
at $60 and therefore add that much to 
its income. 

Mr. Torchio described two new light- 
ning arresters which are now being made 
in Italy, and known as the “Gola” ar- 
resters. The first of these consists of 
three metallic cones surrounding the con- 
ductor. The vertices point in the same 
direction and away from the generating 
station. A ring of zinc or some other non- 
arcing metal is attached to the base of 
each cone and then against this a metallic 
disc is placed. Within each cone is a 
choking coil, the three coils having dif- 
ferent electrical characteristics. Siemens 
horns are placed close to the zine discs 
and connected to the ground. The action 
of this arrester, it is said, is due to the 
skin effect of the conductor. An electric- 
al discharge having a high periodicity in 
meeting these cones would flare out 
toward the zinc ring rather than follow 
the main conductor, and at the ring it 
would jump to earth. The other arrester 
consisted of three basin-shaped discs of 
iron, the upper two of which are placed 
with the convex side upward. The lower 
is reversed and between it and the cen- 
tral one is a ring of non-magnetic metal. 
The upper two discs are fitted with spark- 
gaps discharging to the ground. The main 
line passes through the centre of these 
discs and then through a choking coil 
to the ground. The choking coil is so 
arranged that a magnetic field is set up 
between the lower and middle disc which 
blows out toward the discharge points 
any arcs which may be formed. 

An automatic speed limit device, which 
has been developed by the New York 
Edison Company, and which operates upon 
the well-known tachometer system, was 
shown. This is used to protect compound- 
wound rotary converters. When the speed 
rises above the normal by a certain 
fixed percentage, it closes a circuit and 
trips the alternating and direct-current 
circuit-breakers, 
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CORROSION OF METALS BY ELEC- 
TROLYSIS.' 


A. A. KNUDSON. 


The corrosion of metals by electrolysis 
may be divided into two parts: (1) Gal- 
vanic action between dissimilar metals, 
causing corrosion, and (2) destructive 
effects of railway currents upon subter- 
ranean metals. 

Historically the first currents of elec- 
tricity ever generated by chemical action 
were probably among the dissimilar me- 
tallie ores deposited in the earth. Such 
currents have long been known to exist, 
and probably have existed since the world 
was made. An instance illustrative of the 
movements of earth currents happened in 
the experience of the writer some years 
ago. In grounding a telephone line at a 
mine in Nova Scotia, where gold, iron, 
copper, and other metals were present, an 
earth current was discovered upon the 
line, of such strength as to prevent the 
use of the magnetic signal bell. The 
“ground” at the mine had to be moved 
a quarter of a mile before relief from 
these currents were obtained and the line 
made to work. 

Instances have often been found where 
dissimilar metals placed close together 
in the construction of vessels, where sea 
water is accessible, result in corrosion due 
to galvanic action; if as usual the metals 
are iron and copper (or alloys of copper) 
the iron or steel, which is electropositive, 
suffers the most. An examination made 
of a copper-plated ocean tug some years 
ago, may be cited as an illustration. We 
found after the boat was placed in dry 
dock, a number of iron patches. bolted 
over the copper-plating at various places 
on the hull where repairs had been neces- 
sary, and at other places iron bolt heads 
were found against the copper attached 
to rods which came through the hull se- 
curing or supporting machinery upon the 
inside; in short, after the vessel had left 
the control of those who plated her, there 
seemed to be no one on the boat who un- 
derstood the effect, if the iron of the hull 
became exposed. Under such circum- 
stances it was not surprising that cor- 
rosion had been active, the bolt heads 
upon the patches as well as the other 
places were nearly gone, and wherever the 
iron of the hull was exposed, evidence of 
electrolysis was found. 

Another case of sea-water corrosion due 
to placing together dissimilar metals, is 
the galvanic effect upon the propeller 
shafts of steamers. 

Another phase of this subject came 





1 Abstract of paper read at third general meeting of 
American Electrochemical Society, New York city. 
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under our personal notice during an ex- 
amination in a city for electrolysis of 
water pipes; our attention was called by 
the superintendent of waterworks to 
several water meters which he believed 
had been ruined by electrolysis caused 








Fia. 1.—SEcTION OF BRIDGE GIRDER. 


by railway currents. After making care- 
ful tests at locations where these meters 
had been in use, and not finding any signs 
of railway current, we had one of them 
taken apart for closer inspection. We 
found in the interior a brass valve ar- 
ranged to move over iron slides, the slides 
being a part of the iron frame of the 
meter. Suspecting galvanic action, we 
made an effort to measure the voltage, 
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there being a space of about one-fourth 
of an inch between; in this space there 
had been lodged the sweepings of the 
bridge, a material composed mostly of 
animal refuse containing such chemical 
ingredients as would furnish a convenient 
electrolyte when wet. At the foot of one 
of the spans where the worst corrosion was 
found, a test with a millivoltmeter showed 
the iron span positive to the surrounding 
earth with a difference of potential of 
from 0.05 to 0.06 volt. 

In the spring of 1897, the writer dis- 
covered, while making an electrical sur- 
vey in Manhattan in behalf of one of the 
railway companies, that a portion of the 
returning railway currents generated at 
the Kent avenue power station in Brook- 
lyn, E. D., passed over the New York and 
Brooklyn bridge to underground pipes in 
Manhattan. Refer to map, Fig. 2. At 
that time it was supposed that these cur- 
rents took the shortest and most direct 
path through these pipes back to Brook- 
lyn, taking the river in the vicinity of 
Grand street, about opposite the power- 
house which is located on the water front 
in Brooklyn at Kent and Division avenues. 

In October, 1898, while making fur- 
ther measurements on the bridge, practi- 
cally the same electrical conditions were 








Fig. 3.—Srx-Inco PreE CorRRODED BY ELECTROLYSIS. 


and selecting a meter that was not so 
damaged as to entirely prevent its work- 
ing, we connected the brass valve with an 
insulated wire leading it out through the 
discharge, thence to the millivoltmeter ; 
another wire from the iron casing was 
connected to the opposite pole of the in- 
strument; we then turned on the water 
from a service tap and allowed the meter 
to work the same as in practice; the effect 
was instantly shown upon the millivolt- 
meter which registered from 0.004 to 
0.008 volt. 

Before passing to underground mains 
we will briefly refer to a case discovered 
last summer which may be of interest as 
showing the effect of electrolytic action 
upon the metals of bridges, that are above 
the surface of the ground, as illustrated 
in Fig. 1. During an investigation in an 
eastern city, the superintendent of bridges 
called our attention to the rapid cor- 
rosion of some of the shore spans of one 
of the bridges, where the heavy planks 
of the roadway lay nearly against them, 





found, viz: currents from Brooklyn flow- 
ing over the bridge and down the pillars 
in Park Row, which support the ter- 
minal structure and the elevated railway 
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of Manhattan, and found the electrical 
conditions at the bridge and other points 
in the city practically the same as we 
found them in 1897 and 1898. 

In the month of May, 1902, in the in- 
terest of parties engaged in a lawsuit, a 





Fie. 2.—Map Suowine Pata or ELEctTRIC CUR- 
RENTS, BROOKLYN AND NEW YORK. 
further survey was made by the writer 
in this section of the city, for the purpose 
of ascertaining, if there were currents of 
electricity flowing through underground 
pipes, what direction they were taking, 
and their identity and source. It was dis- 
covered, as will be seen by the direction 
of the arrows and curve lines upon the 
map, that a portion of the Brooklyn rail- 
way currents generated at the Kent 
avenue power station, in their return to 
that station pass over the New York and 
Brooklyn bridge to Manhattan, thence 
flow through underground pipes as far 
north as Twenty-third street, and flow 
east toward the river through pipes in 
streets running east and west, and also 
returning over the new East River bridge. 

On the Brooklyn side of the river the 





Fic. 4.—E1eut-Inch WATER Mar, 


station, and from them to water and gas 
pipes in the street. 

In the early part of the following year 
(1899) Mr. Charles R. Barnes, electrical 
expert for the New York State Railway 
Commissioners, made at their direction 
an extended survey through the Borough 





currents were found to be leaving the 
river, and passing into the underground 
pipes as far north as Greenpoint at about 
opposite Twenty-third street, Manhattan, 
thence flowing north to their starting 
point, the power station in Kent avenue. 
Further tests between the structure and 
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pipes in Brooklyn were as follows: about 
one block from the river, difference of 
potential two-volts, bridge positive to 
mains. ‘Two blocks from the river, 2.5 
volts, same direction of current. These 
latter tests indicate that by no means is 
all of the current which passes over the 
bridge to Brooklyn, which is considerable, 
passing through the six-inch pipe, that is 
but one outlet, other outlets are such 
parts of the metal structure as may con- 
nect with the earth, where the resistance 
is sufficiently low, and at such place cor- 
rosion is possible. 

The new bridge is therefore taking the 
larger portion of straying railway current 
which formerly passed through the under- 
ground pipes in Manhattan to the north, 
or in other words it is in such position 
that it invites a more direct return path 
for these currents to flow back to the 
Brooklyn power station. This new re- 
turn path will continue to improve as a 
conductor, as the bridge nears completion, 
when more current will be diverted in 
this direction, unless some method is de- 
vised to control it; the readings taken 
this year were made after the roadway 
had been joined, which may account 
largely for the increased flow indicated 
over last year. 

Several water and gas mains have burst 
in Brooklyn, owing to electrolysis. We 
will, however, refer only to those of which 
a record has been kept in the section of 
the city we have been considering. Two 
views will be shown, the only ones photo- 
graphed so far as known. Fig. 4 repre- 
sents an eight-inch water main which 
burst in Flushing avenue, near Classon 
avenue, near the Navy Yard Hospital 
grounds, July 14, 1899, as shown by the 
records of the water department. 

All -the characteristics of electrolysis 
were found upon this section of pipe, viz., 
the soft state of the iron in several places 
which was reduced to a condition of 
graphite, easily shaved with a_ pocket 
knife. ‘The voltmeter readings which we 
took from where this p'pe was removed 
showed it positive to the rails; besides it 
was resting in wet soil. The pipe from 
which this sample was taken was of the 
Scotch iron make, which is identified by 
the bulging rings found on every length; 
they are from three to four inches wide; 
one of these rings can be seen at the left 
of this section; this make of pipe is 

further identified by the lengths being 
nine feet instead of twelve feet. The hub 
is also deeper. Subsequently to the burst- 
ing of this main at this point, there have 
been three other failures upon the same 
pipe in this street within short distances 
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from each other; according to the records 
there was a failure on March 13, 1901, 
one on June 25, 1901, and another on 
November 7, 1901. Two of these dam- 
aged sections we have not seen, but we 
are informed by the men who removed 
them that the iron was in practically the 
same condition as to holes and soft spots 
as the sample shown in the photo. There 
is no doubt therefore that all of these 
four failures were caused by electrolysis. 
The next photograph is represented in 
Fig. 3. 

This is a six-inch pipe, and, as you may 
readily see, represents a clear case of elec- 
trolysis. This was taken from Wallabout 
place, near Washington avenue, a short 
distance from the canal. This pipe was 
positive to rails on Washington avenue, 
positive to canal, and positive to gas 
main in same street. The highest read- 
ing found was 5.9 volts to rails. 

A few years ago an impression pre- 
vailed to some extent, that underground 
mains in Brooklyn were immune from 
electrolysis. Some gave as a reason, that, 
as many of the mains were made of Scotch 
iron, it was thought there was something 
about the construction of that metal 
which resisted the effects of electrolytic 
action. 

Another reason was advanced by Pro- 
fessor Sheldon in his paper entitled “Con- 
ditions of Electrolytic Corrosion in 
Brooklyn,” read before the American In- 
stitute of Electrical Engineers, June 17, 
1900, in which he mentioned his discovery 
of a thin “silicious compound” of the na- 
ture of glass, found upon the surface of 
pipes, formed there during the process of 
casting, and attributed that as the “true 
cause of immunity” as that material was 
an insulator. In view of the fact of many 
failures of pipes in Brooklyn since 1899, 
due to electrolysis, several samples of 
which we have personally seen (two being 
shown in this paper, one of the Scotch 
iron make), it would seem that neither 
of the above reasons as to immunity will 
stand. 

Professor Sheldon also states that this 
coating is extremely thin and contains 
perforations, 

Such a condition we should consider a 
good reason for an earlier rupture of a 
main, than if the corrosion were more 
evenly distributed over the surface, as at 
the perforations or spots where there is 
no coating the action would naturally 
localize, and the iron be penetrated more 
rapidly. 

We have noticed in the large majority 
of electrolytic effects upon cast-iron 
mains, that those spots that are longer 
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one way than another, very frequently 
take a position at right angles to the 
length of the pipe, as shown in one of the 
cuts. These lengths of pipe while being 
handled, are often rolled over other 
lengths or hard surfaces, and this may 
cause a removal of the coating spoken of 
at such spots, and the consequent local- 


izing of electrolytic action, which 
follows the line of the bare iron. 
This is a suggestion of a further 


reason that such coating is present, al- 
though we can find no comfort as to its 
presence being a remedy against elec- 
trolysis, but rather the reverse. We have 
recently seen a chart showing the entire 
surface of a twelve-foot, forty-eight-inch 
main taken from a street in another city, 
upon which were eighty furrows and 
pittings, caused by electrolysis. Of the 
eighty which showed a length as well as 
breadth, all but five (which were quite 
small) were transverse with the length 
of the pipe. One was over two feet long 
and five-sixteenths of an inch at its deep- 
est point. Others were shorter and some 
deeper, the deepest being nine-sixteenths 
of an inch. 


National Electric Light Association. 
The New England Passenger Asso- 
ciation, the Trunk Line Association, the 
Western Passenger Association, and 
the Southeastern Passenger Association 
have granted a rate of a fare and a third, 
on the certificate plan, from all points in 
their respective territories to Chicago 
and return for members and delegates at- 
tending the twenty-sixth convention of 
the National Electric Light Association, 
to be held in Chicago, May 26, 27 and 28. 
a ne 
The National Electric Contractors’ 
Association. 

The third annual convention of the 
National Electric Contractors’ Associa- 
tion of the United States will be held in 
the Light Guard Armory, Detroit, Mich., 
July 14, 15 and 16, 1903. 

The members of this association in- 
clude the leading electrical contractors of 
fifteen states and it is expected that a 
large number of the members will attend 
this convention. In connection with the 
convention an exhibition of apparatus 
and supplies will be held and the pro- 
ceeds from the exhibition will be used for 
the entertaining of the delegates and ex- 
hibitors. This exhibition provides the 
manufacturers and agents an excellent op- 
portunity of showing their goods to the 
contractors of the country. 

Mr. Frank J. Miner, 307 Jefferson 
avenue, Detroit, Mich., is chairman of the . 
Exhibition Committee. 
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SAFETY DEVICES IN CENTRAL STA- 
TIONS AND SUBSTATIONS.' 


BY PHILIP TORCHIO. 


The importance attached by central 
station managers and consumers to the re- 
liability of service has been brought to 
bear so strongly upon the designing engi- 
neers and manufacturers of high-tension 
apparatus that the problem of safety has 
received, and is still receiving even in its 
details, the study of every engineer identi- 
fied with high-tension central station 
work. This applies not only to the de- 
signing but also to the installing and 
operating of central station apparatus. 

What has been achieved is therefore the 
work of many men, of many experiments, 
often failures and costly trials and 
worries; and even now it can not be said 
that the problem has found its final and 
general solution. Therefore I shall ap- 
proach the subject along broad lines, so 
as to invite discussion and suggestions on 
the characteristic features aiming to in- 
crease the factor of safety or to ensure 
continuity of service. 

High-tension transmission systems may 
be overhead or underground, or composite 
overhead and underground. For moder- 
ately high voltages, up to 15,000 volts, 
the transmitted current can be generated 
directly or can be obtained from step-up 
transformers. For higher voltages step- 
up current only has been used up to the 
present time. All these different condi- 
tions create special requirements for each 
individual system. In this brief review 
no attempt has been made to enter into 
special details particular to any individual 
case. What follows applies more or less 
generally to all systems. 

Mechanical Reliability—In this con- 
nection no attempt has been made to deal 
with the feature of mechanical reliability 
of the generating systems, though it is as 
important for the mechanical equipment 
to be safe and reliable as it is for the elec- 
trical equipment to be so. In fact the 
general principle of subdivision and in- 
dependence of different generating units 
may be considered to find its application 
throughout—from coal supply at the 
boilers, through the mechanical and elec- 
trical equipment at station and trans- 
mitting lines, to the receiving substations. 

Electrical Reliability—Proceeding from 
the generating station to the transmission 
line and receiving substations, we find the 
following characteristic features more or 
less generally adopted or considered de- 


1A paper read at the 176th meeting of the American 
a of Electrical Engineers, New York, April 24, 
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sirable from the aspect of reliability of 
service. Some of the safeguards given 
in the list appears perhaps as unnecessary 
and expensive refinements, and probably 
they would be so for a large number of 
cases where continuity of service may not 
be considered absolutely essential. In a 
large situation, for instance the lighting 
and power of a large city, the conditions 
aré@ifferent; and if for these conditions 
safety can not be obtained in any other 
manner, these refinements become of 
paramount importance. 
GENERATING STATION. 


1. Installation of storage battery on 
field exciter bus, at generating station. 

2. Equipment of reverse current re- 
lays and circuit-breakers on exciter gen- 
erators. 

3. Equipment of overload relays with 
time limit and ecircuit-breakers, on motors 
of. motor-generator exciter sets. 

4. Separation and mechanical protec- 
tion of generator leads of different gen- 
crators. Also proper insulation and pro- 
tection against capacity discharges of 
cable leads. 

5. Connection of each generator to bus- 
bars by means of two oil switches in 
series, preferably arranged to close inde- 
pendently and open at the same instant. 

6. Subdivision of bus-bars, in different 
sections, enabling operation of generators 
in different groups. Also selector switches 
on each generator, enabling the same to 
be operated on at least two sections of 
bus-bars. 

7. Tie connections between ¢ifferent 
sections of bus-bars, enabling us to make, 
if desired, combinations of different sec- 
tions or even one common bus-bar. 

8. Overload and reverse current re- 
lays on generator switches, these being 
connected to signal lamps until they have 
proven their reliability for actual tripping 
of main switches. 

9. Selector switches on feeders pro- 
viding means of connecting each feeder 
to at least two selectors of bus-bars. 

10. Duplication of oil switches on each 
feeder circuit, preferably arranged to 
close independently and open at same 
time. 

11. Overload relays on each feeder, 
with a variable time limit, in inverse 
proportion to the amount of current. 

12. Separation of all wiring and busses 
inside the station by means of ducts, fire- 
proof septums and grooves in walls, and 
proper protection against capacity dis- 
charges, by the use of good glass or porce- 
lain insulators. 

13. In connection with very high volt- 
age step-up transformers, provide low- 
tension synchronizing busses for gener- 
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ators and switches on the low-tension side 
of step-up transformers, thereby avoiding 
synchronizing of the high-tension side of 
transformers, or closing of the high-ten- 
sion switches on dead transformers. 

14. Avoid installation of single pole 
main switches for each phase of the cir- 
cuit, and also synchronizing with one pole 
switch closed and synchronizing trans- 
former across the gap of the other pole 
switch. 

TRANSMISSION LINE. 

15. Duplication of transmitting lines 
to important centres of distribution, se- 
lecting if possible different subway routes, 
or independent transmission lines. 

16. Mounting of suitable end boxes on 
ends of cables at all terminals. Also 
possible equipment of spark arresters on 
each end of underground cables. 

17%. Protection of underground cables 
in ducts by the use of good fireproof ma- 
terials. 

18. Protection of cables in manholes, 
using preferably separate manholes for 
high-tension cables, with asbestos or iron 
covers on each cable, ete. 

19. Protection of lead sheath of cables 
against electrolysis, either by laying cables 
in vitrified ducts and rubber cushioned 
racks in manholes, thereby making the 
cable insulated from ground along its 
route, or laying heavy bare copper wires 
along the route of cables and connecting 
solidly to their lead covers in each man- 
hole, these wires providing a secure me- 
tallic path for the current, which leaves 
the cable sheaths to return to the grounded 
bus at the railway station via the wires 
suitably connected to the railway return 
feeders. 

20. Protection of transmitting and re- 
ceiving stations operating overhead trans- 
mitting lines by improved lightning ar- 
resters. 

21. Grounding of neutral of three- 
phase transmission lines for very high 
voltages. (General practice in the Cali- 
fornia transmission plants.) In the case 
of very high voltages, this grounding 
seems a necessity. 

22. Possibly grounding of neutral for 
lower voltages and underground cables. 
(This is done in several places, as, for 
instance, in Chicago, on the 2,200-volt, 
three-phase, four-wire, sixty-cycle sys- 
tem, as well as on the 9,000-volt, three- 
phase, twenty-five-cycle star-connected 
system.) From the point of view of re- 
ducing strains on insulation, this ground- 
ing of neutral seems unnecessary for 
moderate voltages, though it could be 
made use of for locating accidental 
grounds on the system, and in indicating 
and eventually disconnecting the affected 
feeder, which would be troublesome to 
locate on a system without grounded neu- 
tral and operating several feeders from 
same bus-bars. 

23. Avoid operation of high-tension 
lines at different frequencies when lines 
are mounted on same pole line. This to 
avoid doubling of strain on insulators 
when two wires of different lines become 
crossed. 


(To be concluded.) 
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The Cascade Water, Power and Light Company, Cascade, B. C., Canada. 


LL of the gold extracted from water 
is not taken directly in the form 
of metal. A power-house for gen- 

erating electricity proves a very efficient 
“stamp mill” for delivering “concen- 
trates” in the form of volts. That this is 
appreciated by mining men is evidenced 
by the recently completed plant of the 





By W. G. McConnon. 


below the top of the dam, being con- 
trolled during high water by twelve 
sluiceways which can be opened to 12 
feet below the natural river level, giving 
a passway of about 2,000 square feet. 
These sluices are closed by means of. 12- 
inch x 12-inch squared timbers in 
grooves, operated by a traveling winch 











Fic. 1.—GENERAL VIEW OF THE PowER-HovusE OF THE CASCADE WATER, POWER AND Lieut 
Company, CASCADE, B. C., CANADA. 


Cascade Water, Power and~ Light Com- 
pany, situated at Cascade, British Colum- 
bia, and owned by the London & British 
Columbia Goldfields Company, Limited, 
representing an investment, in round 
numbers, of $500,000. . 

Cascade is a small town on the Kettle 
River, twelve miles east of the town of 
Grand Forks, and about thirty miles di- 
rectly west from Rossland, British Colum- 
bia. Flowing from. the west, the Kettle 
River descends 120 feet in» passing 
through a half mile of narrow rocky 
gorge in a series of rapids and falls. For 
the utilization of this natural power, the 
Cascade Water, Power -and. Light Com- 
pany’ has’ built-a large dam, waterway, 
pipe line, power-house, and transmission 
line from Cascade to Phoenix, where the 
largest and most productive copper. mines 
in the “Boundary District” are situated. 

The dam, placed just above the en- 
trance to the gorge, is of timber crib- 
work, with a 40-foot base and 24-foot top. 
The midsection is 50 feet high, tapering 
to 25 feet at the sides, while the total 
length is 400 feet. This is built on a 
solid rock bed to which the foundation 
timbers are bolted, and filled with 10,000 
cubic yards of rock. This dam raises the 
water 36 feet above the natural level, giv- 
ing an effective head at low water of 156 
feet. 

The permanent water level is 10 feet 


running on a track over the top’ of the 

From dam to power-house the water 
first passes through a 225-foot open rock 
cut from which it enters a tunnel driven 


cubic yards of rock, are of dimensions 
liberal enough to avoid any appreciable 
loss of head, delivering the water with a 
head almost equal to: that at the: dam 
level. 

From the gates the water is conveyed 
through a- wooden pipe, 7 feet in di- 
ameter, for about 1,400: feet.’ This ‘pipe 


_is constructed of Oregon’ fir, tongued ‘and 


grooved staves 234 ‘inches x 7 inches, 
cut in circular segments and machined 


‘to the radius of the pipe. ‘The staves are 


hooped at 12-inch intervals, with 34- 
inch round steel: bands,’ with cast-iron 
connecting shoes for clamping. 
Provisions have been made at the bulk- 
head and in the width of the,cut for the 
installation of a similar and additional 
pipe. 

From the stave pipe the water is car- 
ried through: 250 feet of circular steel 
pipe, 7 feet in diameter, resting on con- 
crete piers and anchored’ into solid rock 
to avoid end-thrust. Where this pipe 
passes alongside of the power-house, three 
4-foot pipes and one 2-foot pipe are taken 
off below the floor level: of the power- 
house to supply three 36-inch turbines 
for generators and two 12-inch turbines 
for exciters. : 





Fig. 


through 410 feet of solid rock, passing 
under the track of the Canadian Pacific 
Railway, and then into another open rock 
cut 500 feet in length, at the end of which 
the bulkheads and controlling gates are 
located. These cuts and tunnel, repre- 
senting an excavation of about 35,000 


2.—Tue INTERIOR OF THE PoWER-HOUSE AND THE GENERATING PLANT. 


Fig. 1 is a general view of the power- 
house, showing the stand-pipe at the junc- 
tion of the stave and steel pipes. This 
stand-pipe relieves the pipe line from ex- 
cessive water-ram strains, and incidentally 
voids any air taken into the pipes. 

About 10,000 cubic yards of rock -were 
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removed for the site of the power-house, 
in a natural bay at the foot of the falls. 
This building is of substantial fireproof 
construction, 150 feet x 50 feet, with 
stone foundation 22 feet deep on the lower 
side, and brick walls 30 feet above floor 
level, the height to peak of roof being 45 
feet. It has been designed with a view to 
lengthening it when required. 

Fig. 2 shows the interior of the power- 
house, and the generating plant. The 
three generators are standard Westing- 
house, three-phase, two-bearing, direct- 
coupled, 2,200-volt, 7%50-kilowatt, at 80 
per cent power-factor, or 940-kilowatt, at 
100 per cent power-factor, 60 cycles per 
second, 300 revolutions per minute. The 
two exciters, each capable of exciting all 
three generators at one time, are 45-kilo- 
watt, 120-volt, shunt-wound dynamos, 
self-contained, two-bearing type, direct- 
coupled to independent turbines, with 500 
revolutions per minute. The turbines are 
H. Morgan Smith wheels made at York, 
Pa., and the governors the Escher, Wyss 
& Company’s make, from Zurich, Switzer- 
land. 

Fig. 3 shows the transformers, nine in 
all, three in each bank, which are standard 
Westinghouse, self-cooling, oil-insulated 
type, having a capacity of 250 kilowatts 
at 80 per cent power-factor, or 31214 
kilowatts at 100 per cent power-factor, 
“star” connection, and wound for a ratio 
of 2,000 to 20,000 volts, on both high and 
low-tension windings, with full load 
efficiency of 97.6 per cent. As the taps are 
brought out near the neutral point, which 
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main switchboard, as shown in Fig. 3. 
These switches are of the well-known 
Westinghouse type, placed on independent 
marble slabs, with marble barriers be- 
tween. The current, leaving these 
switches, enters a high-tension bus and is 
carried to the line switches at the rear of 
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above the switches in the gable of the 
roof, are the “low equivalent” style of 
the Westinghouse Electric and Manufac- 
turing Company, giving protection 
against lightning discharges for trans- 
mission at 20,000 volts. 

A right of way 132 feet wide is cleared, 





Fie. 4.—Low PREssuRE SWITCHBOARD. 


the building. These line switches are 
grouped switches opening all three wires 
at the same time. Each switch is fur- 
nished with a time limit tripping device, 
and reversed current tripping coils, so 
that overloads can be carried for a period 
of from one to ten seconds, as the local 
conditions call for, or either line can be 
cut out automatically in case of trouble. 





Fic. 3.—SHoWING THE THREE BANKS OF TRANSFORMERS. 


is grounded, it is impossible to maintain 
a dangerous voltage in the auxiliary cir- 
cuit. 

The current from the high-tension side 
of the transformers is carried to a row of 
high-tension fused circuit-breakers, situ- 
ated alongside of the building behind the 


The switchboard for the low pressure 
side, Fig. 4, consists of seven panels of 
blue Vermont marble, one panel for each 
generator, one for the two exciters, and a 
feeder panel for each group of trans- 
formers. 

The six lightning arresters, located just 


and transmission lines erected from Cas- 
cade via Grand Forks to Pheenix, a dis- 
tance slightly over twenty-one miles. 

The high-tension circuit consists of 
two separate three-phase transmission 
lines, each carrying three No. 3 B. & S. 
copper wires, with room on each line for 
another circuit. Throughout it is one of 
the most substantial and well constructed 
lines in the Dominion. 

The poles are heavy cedar, and on tan- 
gents are spaced not over 100 feet apart, 
on curves at less distances, in some cases 
as low as 50 feet. No angles are turned, 
but all changes in direction of line made 
with easy curves. No side or head guys 














Fie. 5.—THE SUBSTATION AT PHCENIX. 


have been used. except at extra heavy 
spans across rivers, etc. 

The work on this line, as well as all 
construction of the plant, is a decided 
credit to the company’s local engineer, 
Mr. Wm. Anderson, who has designed 
and executed the work. 
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A three-mile feeder is taken off at 
Grand Forks, twelve miles from Cascade, 
to the Granby smelter of the Granby 
Mining and Smelting Company, where 
current is used for driving Westinghouse 
induction motors of sizes ranging from 
three to seven hundred horse-power, and 
of an aggregate capacity of 2,400 horse- 
power. 

Fig. 5 is a view of the substation at 
Phoenix, located at an altitude of about 
3,500 feet above the power-house. The 
building is of brick, with one end left for 
future extension, and contains the trans- 
formers, line switches, fused circuit- 
breakers, switchboards, etc., substantially 
duplicating those at the power-house. 
Fig. 6 shows the interior of this sub- 
station, which, for the immediate present, 





ELECTRICAL REVIEW 


DISTRIBUTION LOSSES IN ELECTRIC 
SUPPLY SYSTEMS—III. 


BY A. D. CONSTABLE AND E. FAWSSETT. 


SUMMARY AND CONCLUSIONS. 

So far, the losses have been enumerated 
without much reference to the total out- 
put of the station. In table VI the whole 
of the losses are summarized and expressed 
as percentages of the total units generated 
and the total units sold. Diagram 7 is a 
graphic representation of the losses as 
they occur in the system. 

It will be seen from the table that the 
calculated loss is twenty-two per cent of 
the units sent out of the station. From 
the actual sum of the consumers’ meter 


Fic. 6.—INTERIOR OF SUBSTATION AT PHGENIX, 


will be called upon to supply current for 
two 700-horse-power motors for driving 
two large compressors, a 100-horse-power 
motor for stone crusher, and a 150-horse- 
power motor for hoist, as well as fur- 
nishing the current for lighting the town 
of Phoenix. 

The Cascade Water, Power and Light 
Company estimates that it will have a 
supply, at low water, for about 6,200 
horse-power. This will enable the doubling 
of the present output. All the plans were 
made and carried out with the view of 
extending the plant to its full capacity, 
and from present indications it would 
seem that the company will have a demand 
for all the power it can furnish. 


iiipiekinniae 
Commercial Vehicle Contest. 
The commercial vehicle contest to be 
held by the Automobile Club of America 
in New York city, May 20 and 21, will 
afford an opportunity for observation as 


to whether self-propelled vehicles can be 
used with greater economy than horse- 
drawn vehicles in commercial service. 


readings, however, the loss appears to be 
only 18.4 per cent. This difference of 
3.6 per cent is no doubt partly due to a 
rather liberal estimate of the losses in 
some cases; numerous approximations are 
required, and it is impossible to calcu- 
late the losses with great accuracy. It 
may also be partly due to small errors 
in the meter. The total units generated 
depend on the average accuracy of seven 
meters, while the total sold depends on 
1,200—a difference of two or three per 
cent may thus easily occur. 

There is a further side to the question 
which, however, as it hardly comes with- 
in the scope of this paper, will be briefly 
dealt with. It may be economical to waste 
energy as long as interest has to be paid 
on borrowed money. It is, of course, 
possible to reduce C?R losses, at any rate 
to a negligible amount, by putting in 
enough copper, but it is not economical 
to do so. It is the duty of the engineer 
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to design a system which shall give the 
best result for the least annual expendi- 
ture; he must avoid losses in transmission 
up to the point where the expense of 
avoiding them becomes greater than the 
cost of the energy lost. A case illustrating 
the comparative advantages of two alter- 
native schemes is the following: 

A certain portion of the district con- 
sidered in this paper was originally sup- 
plied with alternating current from four 
substations, fed at 2,000 volts. After a few 
years the load became much heavier than 
at first, and it was found both more eco- 
nomical and advisable for other reasons to 
change the supply to direct current with- 
out transformation, using the same low- 
tension mains, instead of adding to the 
section of the existing cables. The total 
losses per annum under the old system 
amounted to 49,100 units. With the new 
system for the same load the losses are 
40,300 per annum, so that there is a 
saving of 8,800 units in favor of the 
direct-current supply, and the cost of the 
alteration was considerably less than 
that of the other alternative. The average 
distance of these substations from the 
generating station is 1,290 yards, or 
about three-quarters of a mile, and the 
maximum load is about 400 kilowatts in 
all. 

With regard to the means for reducing 
the losses in general to a minimum, the 
methods to be adopted have been 
mentioned under the various sections of 
this paper, but they may be summarized 
here. Primarily, good design is neces- 
sary; after that, care must be taken to 
remove useless causes of waste during 
times of light load. 

The cure for waste of energy in switch- 
boards and station connections is simple 
design, good workmanship, and choice of 
suitable positions. Cable losses may be 
reduced, assuming suitable dielectrics 
have been selected, by switching off high- 
tension cables not required for load, but 
as in most cases the saving by doing 
this is small, the extra risk of cable 
breakdowns more than counterbalances it. 

C?R losses in the low-tension system 
may be cut down by interconnecting the 
network so as to use all the copper laid 
down, to the best advantage. Fuses be- 
tween the various sections must be relied 
on in case of breakdown if this is done. 

Transformer losses during light loads 
are, of course, reduced by switching out 
transformers which are not necessary. 
This practice is not, in the opinion of the 
authors, detrimental to the safety of a 
well-made transformer. It may certainly 
pay in some cases to scrap, transformers 
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of an old and wasteful type, rather than 
to use them until they are worn out. It 
may be worth while to either artificially 
alter the wave shape during the day, or 
to run machines with a peaked wave in 
order to reduce the core loss. 

It is hardly admissible to alter the fre- 
quency unless no motors whatever are 
in use. 

To remove the largest source of loss 


ELECTRICAL REVIEW 


that the number of consumers per mile 
of mains is small. This accounts for part 
of the large C?R losses, but even so the 
remainder is of very considerable magni- 
tude, and there must be many supply sys- 
tems working under worse conditions. 
The engineers of these systems will, how- 
ever, probably feel hurt if they are told 
that they are guilty of slowly, but surely, 
throwing away the coal resources of the 
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in meters, shunts should be abolished, as 
discussed in the section on meters. 
Although this paper deals with the 
Croydon system of distribution, the argu- 
ments hold good generally, whether the 
supply is by means of alternating or direct 
current. The question of losses in tram- 
ways or power schemes is considerably 
modified, however, by the altered con- 
_ ditions of working. There are in such 
cases only a few hours of light load in- 


empire, and that they are, therefore, 
neither serving the profession nor their 
country in the highest degree. 
>_> 
The American Institute of Electri- 
cal Engineers, Committee on 
Engineering Data. 

In accordance with the action of the 
board of directors of the american Insti- 
tute of Electrical Engineers, the com- 
mittee on engineering data has been ap- 
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stead of the larger part of the day, and 
as the losses will be praotically all C?R 
loss in the cables, much heavier copper 
must be put in to secure the most eco- 
nomical working. 

The losses detailed in this paper are 
incurred in a system which is indisputably, 
on the whole, well arranged and economi- 
cally worked. The district has the disad- 
vantage of being a very extended one, so 





pointed. Mr. H. W. Buck, of Niagara 
Falls, N. Y., is chairman, and he will be 
assisted by the following gentlemen: 
H. A. Foster, C. L. Mailloux, H. W. 
Fisher and W. L. Robb. This committee 
has been appointed for the purpose of col- 
lecting and publishing for the benefit of 
the members of the Institute, data of use 
in the electrical engineering profession. 
This information will be especially with 


611 


regard to new and special subjects. Many 
men have curves, short methods, empir- 
ical formule and special data on subjects 
which are of great value, but not consid- 
ered to be of sufficient magnitude or im- 
portance to constitute an article for the 
technical press, or for an _ Institute 
paper. This committee will seek to get 
in touch with such men, and, with their 
cooperation, to bring the data into publi- 
cation for the benefit of the electrical en- 
gineering profession. A prospectus will 
soon be issued to all the members of the 
Institute, in which the objects and scope 
of the proposed work of the committee 
will be set forth in detail, together with 
the proposed method of publication. 
a 
The Application of Three-Phase Mo- 
tors to the Electrical Driving of 
Workshops and Factories. 

In a recent paper before the Society of 
Arts, London, Mr. A. C. Eborall dis- 
cussed the advantages of three-phase mo- 
tors for factory driving. The author be- 
lieves that for most classes of work the 
induction motor is preferable to the con- 
tinuous-current motor, owing to its flex- 
ibility, reliability and economy in the 
cost of installation and maintenance. It 

able to stand overload and rough treat- 
ment, and is only at a disadvantage when 
economical speed regulation is required. 
For small powers, and where a large start- 
ing torque is not required, the squirrel- 
cage motor is ideal for constant-speed 
work. The problem of starting induction 
motors under load is discussed, and a 
table shows the performance of different 
types of motor. As regards speed varia- 
tion, this is generally of minor impor- 
tance in workshops and factories, as shafts 
are driven at a practically constant speed. 
For textile mill driving, three-phase mo- 
tors can be used with the best results, 
and meet the conditions better than con- 
tinuous-current motors. For cotton and 
woolen mills, the best arrangement is to 
drive groups of machines from one motor. 


For silk weaving, individual driving of 
the looms is the ideal method. Stress was 
laid upon the following points, bearing 
on the satisfactory and economical work- 
ing of a three-phase installation for power 
purposes: The pressure drop in the gen- 
erators should not exceed sixteen to eight- 
een per cent from no load to full load; 
high speed is favorable to good perform- 
ance in this respect; the power-factor of 
the motor should be as high as possible 
over a wide range of load, and above three 
horse-power it should be not less than 0.8. 
The efficiency curve should be as flat as 
possible over the working range of load. 
A proper starting performance should be 
insisted upon, and short-circuited rotors 
should be installed with discretion in the 
larger sizes. 
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Lignite, Peat and Coal-Dust Fuel in 
Germany. 

In response to a number of enquiries 
from American engineers, Mr. Frank H. 
Mason, consul general at Berlin, Ger- 
many, has prepared the following study: 


I.—THE LIGNITE BRIQUETTE MANUFAC- 
TURE. 


It has been repeatedly stated that the 
outward cleanliness of Berlin and other 
yerman cities is principally due to the 
general consumption of brown coal bri- 
quettes for household and steam fuel; 
further, that they are made from ordinary 
German lignite without the use of tar 
or other artificial binder; that they are 
compact to store, clean to handle, easy 
to kindle, burn with a clear, strong flame, 
are cheaper than good bituminous coal, 
and are made practically smokeless. Lig- 
nite varies in its value and adaptability 
for briquetting purposes according to its 
geologic age, hardness, and the percentage 
of water contained. A lignite with less 
than thirty per cent of water is very 
difficult to work by the usual processes, 
and it is for this reason that Austria- 
Hungary, which has an abundance of 
very old and hard brown coal that con- 
tains from twenty-six to twenty-eight per 
cent of moisture, has practically no sup- 
ply of briquettes from that source. Ger- 
man lignite, on the other hand, is of 
much more recent formation; it contains 
from forty-six to fifty-two per cent of 
water, and is usually so soft that it can 
be cut with a spade. Many lignite beds 
in this country are filled with logs and 
pieces of wood, so well preserved in the 
matrix of partially carbonized material 
that they burn readily and form a cheap 
and abundant fuel for steam and other 
heating at the briquette factories. The 
part played by the water contained in 
lignite forms the key to the whole 
economic briquetting process. The crude 
brown coal is brought from the mine, 
crushed and pulverized, and then run 
through a large revolving tubular cylin- 
der, heated by exhaust steam from the 
driving engine, and hung on an inclined 
plane so that the powdered material 
runs downward through the tubes by 
gravity, and is carried into the machine 
press that stamps it into briquettes. Dur- 
ing this passage through the cylinder, 
it is dried and heated until there remains 
the right proportion of moisture com- 
bined with the proper temperature to de- 
velop the latent bitumen in the lignite 
and make the powdered mass plastic and 
easy to mould under heavy pressure be- 
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tween heated iron jaws into a hard, clean 
briquette, with a glistening surface and 
sufficient firmness of structure to stand 
weather, transportation, and other con- 
tingencies. To do this perfectly and 
economically, the natural lignite should 
contain as it comes from the mine, ap- 
proximately enough water so that heating 
to the proper temperature for pressing 
will evaporate out just sufficient water to 
leave it at the proper degree of moisture. 
The ideal proportion is about forty-five 
per cent of water, so that German lignite 
contains rather too much, while Austrian 
contains much too little, though this latter 
difficulty has lately been partially over- 
come by steaming. The important ques- 
tion to be now decided is how American 
lignite will fulfill these requirements. 
During the past six weeks, samples of 
lignite from near Bismarck, N. Dak., and 
from Troy, Ala., have been received at 
this consulate, turned over to the syndi- 
cate mentioned in a previous report, and 
moulded experimentally into_ briquettes 
with entire success. The Dakota lignite 
is old and hard, contains thirty-eight per 
cent of water, but crushes and pulverizes 
easily and forms without binder briquettes 
of firm structure, which burn readily, are 
practically smokeless, and leave only four 
per cent of ash, while the best German 
brown coal briquettes yield from nine to 
twelve per cent of inorganic residue. The 
percentage of water contained is rather 
low, but by adapting the heating-drying 
process to that proportion of moisture, 
this obstacle, such as it is, can be easily 
met, and the reduced task of evaporation 
will be an economy in the general process. 
The Alabama lignite, on the other 
hand, is an ideal material, and from the 
one sample submitted is conceded here 
to be even superior to the standard brown 
coals of Germany. It contains the correct 
percentage of moisture, crushes easily, 
and moulds readily into firm, shining, 
black briquettes, so clean that, as one of 
the experts at Magdeburg said, “They 
might be used for paper weights.” 
The importance of these simple demon- 
strations will. be inferred from the fact 
that, according to a recent state geological 
report, there are 55,000 square miles of 
lignite beds in the Dakotas and Montana, 
all near the surface of the ground, and 
ranging in thickness from twenty to 
eighty feet. The extent of the lignite 
deposits in the Gulf States is perhaps less 
exactly known, but they certainly cover 
a large area. There is also lignite in 
Missouri, Iowa, and several other western 
states and territories, and it is from all 
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those hitherto practically neglected de- 
posits that an inexhaustible future supply 
of smokeless domestic fuel will be derived. 
It will, therefore, be of interest to state 
concisely what constitutes a first-class, 
up-to-date lignite briquette factory in 
Germany, where the industry has reached, 
after many years’ experience, its highest 
development. A typical example is the 
factory at Lauchhammer, about eighty 
miles south of Berlin, on the direct line 
to Dresden. This establishment, which is 
of the latest and most approved con- 
struction, has eight presses, with the 
necessary pulverizing, heating, and dry- 
ing plant, run by electric motors with 
current generated by steam evaporated 
with wood from the mines, the whole 
under handsome, substantial buildings of 
brick, stone, and iron; and cost, with 
tracks, switches, and full equipment for 
handling raw material and loading the 
briquettes into cars, $371,000, of which 
$178,500 was paid for machinery. Each 
press weighs thirty-two metric tons and 
stamps out 100 to 120 briquettes per 
minute, or seventy tons in a double-turn 
day’s work of twenty hours. The heating 
and drying apparatus for each press 
weighs eighteen tons. The power re- 
quired for each press and dryer is 125 
horse-power, and both the dryer and jaws 
of the press between which the briquettes 
are squeezed at enormous pressure are 
heated by exhaust steam from the Corliss: 
engine in the power-house, the whole sup- 
ply for the eight machines being equiva- 
lent to about 150 horse-power. 

Thus equipped, the plant at Lauch- 
hammer turns out from 500 to 600 tons 
of briquettes per day, which sell on cars 
at the factory for from seven to nine 
marks ($1.66 to $2.14), according to 
season and market, with an average of 
eight marks ($1.90) per 1,000 kilo 
grammes, or metric tons of 2,204 pounds. 
Profits depend on the usual varying con- 
ditions, location, management, demands, 
ete., but it is common to read in the Ber- 
lin papers official notices announcing 
dividends of brown coal briquette com- 
panies ranging from fifteen to twenty per 
cent of their capital. So enormously has 
the industry been developed in recent 
years-that there is now an overproduction, 
and it is said that 100,000 carloads 
(1,000,000 tons) of briquettes will be 
carried over to the fuel supply of next 
summer and autumn. 


II.—THE UTILIZATION OF PEAT. 


Peat as a material for fuel ranks next 
in natural order below lignite, in that it 
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is of similar but much more recent geo- 
logical origin, contains more water, is 
but slightly carbonized, and has a corre- 
spondingly lower thermal value than 
brown coal. The task of converting peat 
into serviceable fuel consists in cleaning 
the material of roots and rubbish, re- 
ducing the water to a small percentage, 
and ‘so condensing the peat in volume 
that its thermal value shall be raised to 
practical efficiency. This is done by 
various methods, some of which are in 
this country as yet partially covered by 
patents, but they may all be grouped 
under three heads, according to the form 
which the ultimate product is to assume, 
viz., (1) compressed peat, with or without 
admixture of coal dust or other inflamma- 
ble matter; (2) peat coke; and (3) bri- 
quettes made by compression, with or 
without heat, of the material prepared by 
the first of these processes. 


COMPRESSED PEAT. 


A pioneer in the invention of machinery 
and processes for making compressed peat 
in nothern Europe appears to have been 
Mr. C. Schlickeysen, of Rixdorf, near 
Berlin, whose installation and present 
methods have been mentioned in a previ- 
ous report of this series. His first two 
machines were of vertical construction, 
and were built in 1859 for a steam peat 
compressing plant at Zintenhof, near 
Riga, in Russia, where they worked suc- 
cessfully for many years, turning out 
daily about 80,000 pieces of wet com- 
pressed peat, which, after drying, were 
used as smokeless fuel in a large cloth 
factory at that place. During the en- 
suing forty years, he has built peat com- 
pressing plants in Holland, Hungary, 
Switzerland, and at various places in 
Germany, constantly improving his equip- 
ment and processes with a view of per- 
fecting the product, cheapening its cost, 
and substituting more and more automatic 
machinery for manual labor, until the 
system so evolved may be accepted as 
standard in this country. 

Raw peat, as it comes from the bog, 
contains about eighty-five per cent water, 
thirteen per cent combustible material, 
and two per cent inorganic matter. To 
obtain the thirteen per cent of combusti- 
ble elements in the cheapest, most direct 
manner, the peat is cut with spades and 
shoveled into the trough of a long, slop- 
ing, belt-and-bucket elevator, which car- 
ries it up and drops it into a machine 
which cuts, tears, kneads, and mixes it 
to uniform consistency, in which state it 
passes downward and is forced by a 
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horizontal screw into long, plastic 
skeins, about three by four inches 
in transverse section; these are de- 
livered at the tail of the machine 
on boards three feet long, which are 
lifted off by hand when filled, laid on 
tram cars, and run out to a cleared space, 
where they are laid in rows on the 
ground, and the skeins cut with a knife 
into bricks or sections ten inches long, 
which, being left to dry, lose by exposure 
in ordinarv weather one-half their water 
contents in a period of two weeks. The 
peat loses by this machine process 
one-third its bulk, so that a ma- 
chine which works twenty-one cubic 
metres (741,636 cubic feet) of raw 
turf per hour, delivers fourteen 
cubic metres of clean peat, or 7,000 
wet bricks of the size indicated, which 
contain from three to four tons of dry 
compressed peat in a condition to be used 
as fuel. A plant of this kind includes, 
besides the elevator and grinding-press, a 
ten-horse-power portable engine, which is 
fired with peat refuse, and cars and tracks 
for handling the material. The whole 
plant is movable, is taken bodily to the 
bog, set up at the farther edge of the 
moor to be worked, and moved backward 
as the peat bed is excavated and ex- 
hausted. An important recent improve- 
ment by Mr. Schlickeysen is an excavating 
machine, which, in moors reasonably free 
from logs and stones, digs and elevates 
peat with great rapidity, thus saving the 
hard, wet, unhealthy work of several 
men. The cost of such a plant, complete, 
with engine, track, cars, etc., ready to 
operate, is 18,620 marks ($4,431), and 
its operation, when used without ma- 
chine digger, employs seventeen men, be- 
sides engineer and fireman, a total cost 
for labor in North Germany of 120 
marks ($28.56) per day. After air-dry- 
ing on the ground until their water con- 
tents are reduced to thirty-eight or forty 
per cent, the peat blocks are built up in 
open formation, like bricks in a kiln, to 
dry until the water is reduced to fifteen 
to eighteen per cent, when they become 
a fuel with a thermal value of 3,000 to 
4,000 calories. This value may be in- 
creased by converting the air-dried peat 
into briquettes, which is done by heavy 
pressure with heat in a machine-press 
specially constructed for the purpose. 
One of the important improvements of 
recent years has been attained by mixing 
the peat pulp, as it passes through the 
grinding machine, with other inflamma- 
ble materials—viz., bituminous coal dust 
or slack up to thirty per cent, anthracite 
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culm to forty per cent, or dry sawdust to 
fifteen per cent. These dry, pulverized 
materials, when mingled with the wet 
peat, not only greatly enhance its subse- 
quent value as fuel, but facilitate the 
drying process and render it tough, dense, 
elastic and capable of being pressed cold 
into salon briquettes of high quality. 
There are in the state of New Jersey, 
within easy distance of the coast, exten- 
sive peat beds which have not hitherto 
been utilized. There are at the terminal 
yards at Jersey City and Hoboken large 
quantities of coal dust, both anthracite 
and bituminous, that are treated as waste. 
May not the neglected peat and the 
worthless dust of the coal yards be com- 
bined by processes already perfected and 
successful here into a clean, cheap and 
effective fuel for household purposes ? 


PEAT COKE AND SECONDARY PRODUCTS. 


By far the most modern, scientific and 
rational method of utilizing peat appears 
to be that of converting it into coke, by 
carbonization in retort ovens with recov- 
ery of the gas, tar and other by-products 
of distillation. This has been the subject 
of many years’ study and experiment in 
Germany, the best results of which have 
been embodied in the system perfected 
and patented by Martin Zeigler, a chem- 
ical engineer of high reputation, which 
gives to the manufacture of peat coke the 
dignity of a perfected industrial process. 
Concisely stated, the Zeigler method con- 
sists in carbonizing peat in closed ovens, 
heated by burning under them the gases 
generated by the coking process itself. 
Such a plant is, therefore, self-sustain- 
ing, the only fuel required being coal or 
wood sufficient to heat the oven for the 
first charge, when the gases generated by 
the coking process become available and 
enable the operation to be repeated and 
continued indefinitely. Not only this, 
but the off-heat from the retort furnaces 
passes on and heats the drying chambers 
in which the raw, wet peat is prepared 
for the ovens by drying to the point of 
economical carbonization. There is trans- 
mitted to the department, as an exhibit, 
with this report a sample of one kilo- 
gramme (1,000 grammes, or 2.2 pounds) 
of raw peat and the several products de- 
rived therefrom by the Zeigler process, 
each in its due proportion, as follows: 
Three hundred and fifty grammes of 
coke, forty grammes of tar, and four 
hundred grammes of gas liquor, from 
which last is derived six grammes of 
methly alcohol, six grammes of acetate of 
lime and four grammes of sulphate of 
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ammonia. If this sample be multiplied a 
thousandfold, to a metric ton, and the 
value of each product given at its present 
market price in Germany, the demon- 
stration would be as follows: 


Description. Value. 


1 ton (1,000 kilogrammes) of peat, cost- Marks. Dollars. 
ing. dried, 5 marks ($1.19). produces: 
350 kilogrammes (771.6 pounds) of 


POCEAL COKE... .cccccsccsccccvcsscece 15.75 3.75 
40 kilogrammes (88.2 pounds) of 
BE cessccreccngevscncesesssencvenss 2.20 0.52 
6 kilogrammes (13.2 pounds) of 
MOEN? BIOOHOl... .2250000500000000 4.20 1.00 
6 kilogrammes (13.2 pounds: of 
acetate of lime .............c0000- 0.72 0.17 
4 kilugrammes (8.8 pounds) of sul- 
phate of ammonia.............+++ 0.88 0.21 
Total.......sccsscccesccecceess 23.75 5.65 


The peat coke produced as the primary 
product of this process is jet black, 
resonant, firm and columnal in structure, 
pure as charcoal from phosphorus or sul- 
phur, and having a thermal value of from 
6,776 to 7,042 calories, it is so highly 
prized as a fuel for smelting foundry 
iron, copper refining and other metal- 
lurgical purposes that it readily com- 
mands from forty to fifty marks ($9.52 
to $11.90) per ton. It is also a high- 
class fuel for smelting iron ores, but as 
the process is comparatively new and the 
output limited, it is as yet too scarce and 
expensive for blast-furnace purposes. 
Crushed and graded to chestnut size, it 
forms an excellent substitute for anthra- 
cite in base-burning stoves. In larger 
lumps, it comes from the oven, it fulfills 
substantially all the various uses of wood 
charcoal as a clean, smokeless fuel. The 
cost of a four-oven plant, with all appa- 
ratus for cutting and drying the peat, 
distilling the gas liquor, and extracting 
paraffin from the tar, is given at $95,200. 
Such a plant is reckoned capable of work- 
ing up annually 15,000 tons of peat, the 
various products of which would sell, at 
present market prices, 494,100 marks 
($117,596). A plant of twelve ovens, 
with all appurtenances complete, would 
cost $261,800 in Germany, and should 
produce annually products worth $350,- 
000, from which, deducting the care- 
fully estimated cost of peat, labor, depre- 
ciation of property, and other expenses— 
$179,200—there would remain a profit on 
the year’s operation of $170,800. This 
process is in successful operation at Red- 
kino, in Russia, and the German Govern- 
ment has evinced its practical interest in 
the subject by placing at the disposal of 
the company a large tract of peat moor 
lands, the property of the state, on which 
extensive works will be erected during 
the coming year. 

III.—COAL-DUST BRIQUETTES. 

While Germany is preeminent in the 
scientific utilization of lignite and peat 
as materials for prepared fuel, it is not 
apparent that this technical superiority 
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is so absolute in the treatment of coal 
dust. It is true that the coal briquette 
manufacture is fully organized and de- 
veloped in this country, that there are 
several German builders of coal briquet- 
ting machinery who are masters of that 
branch of construction, but the same is 
true of France, Belgium and England, 
where the conversion of coal waste into 
briquettes for locomotive and other steam 
fuel, as well as for grates and heating 
stoves, has long been a standard and 
established industry. It is not known 
that it has anywhere been found possible 
to make a marketable briquette of bitu- 
minous or anthracite coal dust without 
the use of a matrix or binder to hold the 
pulverized material together. The per- 
centage of binder required varies with 
the composition of the coal, from two 
to ten per cent, and, as has been pre- 
viously explained, the pitch of coal tar, 
which is the binder ordinarily used, costs 
in Germany from ten to twelve dollars 
per ton, and at that price its use for 
briquetting purposes in a higher propor- 
tion than six to seven per cent is com- 
mercially unprofitable. 

The ingenuity of inventors in 
European countries has of late years been 
directed especially toward improvements 
in binders and the discovery of materials 
other than coal tar which would answer 
the same purpose. One hears or reads 
from time to time of a new matrix which 
will cheapen the cost of coal briquettes, 
facilitate their manufacture or improve 
their quality; but these accounts are 
founded rather on the claims of inventors 
and promoters than on demonstrated in- 
dustrial results. One of the latest and 
most interesting of these discoveries is re- 
ported from England, where it is stated 
that Messrs. William Johnson & Sons, 
makers of briquette machinery at Leeds, 
have in use a binder produced by an in- 
ventor named Cory, which, when used 
with Cardiff coal, produces industrial 
briquettes which are practically smoke- 
less. This fuel is under trial by the 
British Admiralty, and a photograph has 
been published showing two war vessels 
steaming side by side—one burning raw 
Cardiff coal, with volumes of dense smoke 
trailing from its chimneys, the other 
using Cardiff briquettes made by the Cory 
process, leaving an aerial wake as clear 
as though the furnaces were stoked with 
charcoal or anthracite. So far as ap- 
pear, this process does not claim to use 
the inferior waste of mines or coalyards, 
but takes good coal, condenses and ren- 
ders it compact to transport and, to all 
practical purposes, smokeless. It is fur- 
ther stated that a machine costing $4,500 
will produce fifty tons of briquettes per 
day, and plans are matured by which one 
or more of them will be exhibited in opera- 
tion during the coming exposition at St. 
Louis. 
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THE ELEVENTH ANNUAL REPORT OF 
THE GENERAL ELECTRIC COMPANY. 


A LARGE DEVELOPMENT AS SHOWN BY CARE- 
FULLY COMPILED BUSINESS 
STATISTICS. 


The eleventh annual report of the Gen- 
eral Electric Company for the year end- 
ing January 31, 1903, has been issued. 

The profits of the company for the past 
year (including a profit of $973,649.74 
upon securities sold), after deducting all 
general and miscellaneous expenses, and 
allowances for depreciation, losses and 
writing off $386,875.93 from patent ac- 
count, and $1,908,324.11 from factory 
plants and machinery, were $10,277,- 
169.16; less interest on debentures $44,- 
331.17—$10,232,837.99. 

Further deductions from patent account 
for expenditures incurred chiefly in ac- 
quiring the patents of the Sprague Elec- 
tric Company, $1,613,879.82—$8,618,- 
958.17. 

The amount of surplus at the end of 
last fiscal year was $15,287,140.65—$23.. 
906,098.82. 

Paid in dividends during the year, 
$2,677,263.50-—$21,228,835.32. 

Stock issued in restoring percentage of 
reduction made in 1898, $16,746,133.33. 

Surplus, January 31, 1903, $4,482,- 
701.99. 

The total sales (amount billed to cus- 
tomers) during the past year were $36,- 
685,598. 

The orders received included: Gener- 
ators and rotary converters, capacity over 
590,000 kilowatts; railway motors, more 
than 11,000, capacity over 490,000 horse- 
power; transformers, capacity over 475,- 
000 kilowatts; stationary motors, more 
than 16,000; arc lamps, more than 80,- 
000. 

Water-power enterprises have been 
equipped with 428,269 horse-power in 
General Electric generators. There are 
now also in operation twenty-four plants 
equipped with 41,820 horse-power in 
General Electric generators, which plants 
are operated partly by steam and partly 
by water power. 

Expenditures aggregating about $2,- 
500,000, exclusive of the cost of patterns, 
small tools, etc., have been made during 
the year for real estate, extensions to 
existing buildings and the erection of 
new ones, and for additional machinery— 
all required to take care of the increased 
business. 

The following table shows approxi- 
mately the increase in floor space and in 
the number of employés during the past 
five years: 














May 2, 1903 


Factory Floor 
Space in 
Square Feet. 


Factory 
Employés. 





Engineering work of the past year has 
been largely devoted to the development 
of established lines of apparatus. The 
number and variety of useful applications 
of electrical machinery have kept pace 
with the increased volume of business. 
Standard apparatus has been improved 
in quality and efficiency, and considerable 
special apparatus has been designed and 
manufactured to meet novel conditions. 

There has been a large increase in the 
equipment of industrial establishments 
with electric motors, the advantages of 
the electric motor drive being more 
clearly recognized with the increase in 
the number of its applications. Business 
in such applications showed an increase of 
forty per cent during the past year. 
This increased use of the electric motor 
has been especially notable in the case 
of cotton mills, steel plants, cement works, 
oil refineries and machine works. 
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India. The entire transmitting and re- 
ceiving machinery of this plant, as well 
as the transmission line, was constructed 
by the General Electric Company. 

Six of the eleven 5,000-horse-power 
generators for the new power station at 
Niagara Falls have been put in operation 
and are highly successful. 

After months of investigation, com- 
petitive tests and trials, the Interborough 
Rapid Transit Company awarded to the 
General Electric Company the contract 
for all of the control equipment of its 
cars. 

The report also states: “By the pur- 
chase of the Sprague patents we have 
come into possession of the only funda- 
mental and detailed patents, outside of 
those already owned by our company, cov- 
ering a successful and satisfactory form 
of multiple unit control. This system, 
now known as the Svrague General Elec- 
tric system, is in successful operation on 
many roads.” 

The following is a list of roads which 
have been equipped with or have con- 
tracted for this system of control: 
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note that one coal company now operates 
some fifty of these locomotives over 200 
miles of track, mostly underground. 

The officers of the company are as fol- 
lows: 

C. A. Coffin, president; Eugene 
Griffin, first vice-president; E. W. Rice, 
Jr., third vice-president; Hinsdill Par- 
son, fourth vice-president; W. F. West- 
over, secretary; Henry W. Darling, treas- 
urer and assistant secretary; Anson W. 
Burchard, comptroller; I. S. Keeler, 
second assistant secretary; H. P. Schuy- 
ler, assistant treasurer; Edward Clark, 
general auditor. 

W. J. Clark, manager foreign depart- 
ment; J. R. McKee, manager power and 
mining department; J. R. Lovejoy, man- 
ager lighting, railway and supply depart- 
ments. 

Henry W. Darling, collections; H. P. 
Schuyler, credits; Edward Clark, ac- 
counting. 

G. E. Emmons, manager Schenectady 
Works, Schenectady, N. Y.; W. C. Fish. 
manager Lynn Works, Lynn, Mass.; Geo. 
F. Morrison, manager Harrison Works, 
Harrison, N. J. 










NO. OF NO. OF 
NAME. LOCATION. CARS. NAME. LOCATION. CARS. 
Manhattan Batlway Co. .0ccccciccccsccccess NCI MORIN ONO xe occ ra censcvecuncence 900 Lake Shore Electric Railway................ CNN as ca packncdexgatdeanacda 28 
Aurora, Elgin & Chicago Railway.......... Cy OOS GR rececreecce 38 Northwestern Elevated Railway............ RIE MEN exiddasceacedas¢ataxanacena 67 
Houghton Count ory 0 eR Pere Hougitow., Mel «<<... cece cc<ss 8 Seattle & Tacoma Interurban Railway..... A ear 10 
Boston & Maine Railway Co................ (Concord & Manchester Division: 12 Fonda, Johnstown & Gloversville Railway. .Gloversville, N. Y..........0.eeeececuee 8 
Chicago, Burlington & Quincy Railway....(Deadwood & L. C. Division).. Schenectady Railway Co.................++- Schenectady, N. Y.. 22 
Canton & Akron Railway................ -Canton, Ohio.. 10 Athens & Piraeus Railway.................. heh ind tana ed eeayceinite 1 
Columbus, Buckeye L. & Newark Railway..Columbus, Ohio. 9 Prussian Government Railway... ..-(Anhalt Suburban Division).......... 19 
Columbus, Delaware & Marion Railway....Columbus, Ohio. 14 Interborough Rapid Transit (o...... Macc ducebadxaasscicheadenedas 340 
Columbus, London & Springfield Railway..Columbus, Ohio 11 ton & Worcester Electric Railway (WEN SNe caccncaceenecscncese 36 
Detroit & Chicago Railway...... Detroit, Mich 10 Milwaukee Electric Railway Co. Po See eae 25 
Denver & Northwestern Railway Denver, Col.. 5 Baltimore & Ohio Railroad Co... Baltimore. Md 4 
International Railway............ Buffalo, N. Y¥ 36 South Side Elevated Railway Co. Chicago, Ill 150 
Central London Railway....... London, England.............. -- 64 Boston Elevated Railway Co..... -Boston, Mass.... 156 
Great Northern & City Railway GROG TGTIING 6 « 6 655.< cc cccccecdseces 35 Wilkesbarre & Hazleton Railway . Wilkesbarre, Pa ae 6 
Chemin de Fer de L’Ouest, Franc (RUNG cede dawagtcccaccesccesaseccousne 2 North Eastern Railway.............. nd Ec ad ddkawadwansddiwqatestqudexs 50 
Mediterranean Railway Co......... (Ealiarate DIvigho®s) «6 <ccccccccceseves 2 
eee I CINE, Wags 5 v's ac boxcussaeeacwaduc dad Soadedu ead anadnwndeGecedile caathoKGahaGabad Cuda GdgTdaucaanseddauhuaecaadadatedaddreddauediawsscendanaciekalausiatassaceaas 31 


Total number of cars 


The distance to which electricity has 
been delivered has been largely increased 
and many new long-distance plants have 
been installed, using pressures of from 
60,000 to 80,000 volts and delivering 
power at distances of from 50 to 150 
miles. A notable instance is that of the 
transmission of 6,000 horse-power from 
the falls of the Cauvery River, ninety 
miles, to the Kolar gold fields in Mysore, 


It is interesting to note that the size 
and voltage of generators and trans- 
formers used in connection with long- 
distance transmission have greatly in- 
creased. There are in successful opera- 
tion transformers of over 50,000 volts, 
and orders have been secured for others 
to be used at 80,000 volts. 

The design of mining locomotives has 
been so satisfactory as to result in greatly 
increased business. It is interesting to 





Hinsdill Parson, counsel ; Albert a. 
Davis, counsel; Charles Neave, coun- 
sel. 

Board of directors are as follows: 


Gordon Abbott, Oliver Ames, C. A. 
Coffin, T. Jefferson Coolidge, Jr., Fred- 
erick P. Fish, George P. Gardner, Eugene 
Griffin, Henry L. Higginson, J. Pierpont 
Morgan, J. P. Ord, Robert Treat 
Paine, 2d, George Foster Peabody, Charles 
Steele. 









































CONSOLIDATED BALANCE SHEET OF JAN. 31, 1903. CONSOLIDATED PROFIT AND LOSS ACCOUNT OF JAN. 31, 1903. 
ASSETS. EXPENSES. 
OR a cae cencslaes Gite esicednadecteuatiedaccdcasunedaddaquas $ 3,632,556 17 CR OO a ons cack dddde wn vanse ore tide cankdateideasqanetsetsuawnnks $28,844,881 40 
PRI II oo kab cscs ccna vacccsnncduevdadanswenccewace $12,682,214 63 NON CN UII 9 aos 5c cactnsiaucuauadudaadsddudsicdedacaneanawasacas 44,331 17 
Real estate (other than factory plants).................0+ 431,455 98 MUN CEs CUETO WOME 6 oo asian cca ciccccacuuceddcaccuehwaseuaesaeawsaeds 10,282,837 99 
Notes and accounts receivable............ccccccecceseccees 12,816,607 04 Sh sipathoes 
‘WORK S1Y DUOUI 6 0.05 coccnvec scecisiscesescccsccecedccencees 1,769,456 49 $39,122,050 56 
$27,699,734 14 Deduction from patent account for expenditures incurred chiefly in 
MERCHANDISE INVENTORIES. acquiring the patents of the Sprague Electric Co..............e+se0e: $1,613,879 82 
DRIER oso oiccisnresnssccdsGneiscsceuad $10,297,594 99 een NE OI ic cto la ew cage dunce dusuadacdeieecciaucs 2,677,263 50 
At general and local offices................5. 1,165,921 00 Stock issued in restoring percentage of reduction made in 1898......... 16,746,133 33 
CORBREBINGIGN. «ccc ccccccassovccvaceccascceces 97,200 73 Surplus at January 31, 1903, carried forward to next year............... 4,482,701 99 
11,561,216 72 PALE EEE SY 
39,260,950 86 $25,519,978 64 
AGU a cic cat iucdcsuedicecdestisccceadaadaduddous $5,000,000 00 === 
Patents, franchises and good-will.............ssseeceseeees 2,000,000 00 EARNINGS. 
—  _ 7,000,000 00 NINOS oe iio 6 dae ccsdadedenadsnedadendqqccsccaddssvasacaaescaes $36,685,598 00 
fA - Royalties and sundry profite..........ccccsccccccceccesccees 814,958 66 : 
$49,893,507 03 ? , —————. $37,500,556 66 
ae Dividends and interest received on stocks and bondsowned $393,961 49 
LIABILITIES. NCHS MINE OMOCRURE Te asc dancecscscecdscanaqsveusectandeees 258,882 67 
Five per cent gold coupon debentures...............see00- $ 99,000 00 5 647.844 16 
Three and one-half per cent gold coupon debentures...... 2,049,400 00 iy 
Accrued interest on debentures.........cccccccecceccccece 825 00 PG Ons malas OF abctes did HM 6 o6 6 ie cen csi cccceccccccsccseusceueess 973,649 74 
MOO NITE wav os do 95 bc tasac cnacddcdsadsccnuucesastace 1,378,960 42 — STE 
WRG RREUION, do cos 0s Va ccccnctatniecseencsekiluecnces 1,886 29 $39,122,050 56 
$ 3,530,071 71 —S— 
CE onda cecvadsscexssinccccanenedeccadncscuddcucdecucuecarcaduaesen 41,880,733 33 ——_e CINE PCN INC DN ON os aininis c 6 daaicdacdtecncqiceduaadas $15,287,140 65 
CTR npeaceceseysesssereeenes Rhee eviesecevarseexeate pont ereesecececcees 4,482,701 99 Profit for the year ending January 31, 1903........ eveanssceecuonsdadacs 10,232,887 99 
$49,898,507 03 $25,519,978 64 

















Electrical Patents. 


The National Battery Company, of 
Cleveland, Ohio, and Jersey City, N. J., 
has purchased a patent on a storage bat- 
tery invented by Mr. Elmer A. Sperry, 
of Cleveland, Ohio. This invention re- 
lates to the manufacture of hard, positive 
plates for storage batteries ; and it has for 
its object to increase the hardness and 
density of such plates without interfering 
with the proper action of the electrolyte 
on the active material. In the manufac- 
ture of such plates or elements, as usually 
carried on heretofore, the active material, 
or the composition of which the active 
material is the chief constituent, is 
moistened with a liquid to form a plastic 
mass, which can be applied to the grid 
and pressed thereon under high pressure. 
In accordance with the present invention 
finely divided metallic lead is employed 
as the active material and a particular 
menstruum is employed for the purpose 
of moistening the active material to form 
the plastic mass, the combination of such 
menstruum with the metallic lead having 
the effect of rendering the positive plates 
denser, and therefore better able to with- 
stand the disintegrating influences to 
which they are subjected. The menstruum 
consists of a neutral liquid, preferably 
distilled water, to which is added am- 
monium hydroxide. The precise pro- 
portions of the liquid are not important ; 
but it is found that one part of the 
hydroxide to two parts or three parts of 
water gives satisfactory results. The dry 
powdered substance which forms the body 
of the element and which may by pre- 
ference be a composition of metallic lead 
and ammonium sulphate is thoroughly 
mixdd with the menstruum above der 
scribed, as by violently agitating the dry 
powder and the liquid in a suitable vessel, 
and the plastic mass thus prepared is 
applied to the grid, which is then dried 
out under very high pressure. The 
element formed as above described is 
dense and resists the disintegrating in- 
fluences to which such elements are sub- 
jected. 

Messrs. John F. Kelly and Cummings 
C. Chesney, of Pittsfield, Mass., have in- 
vented a novel alternating-current appa- 
ratus and have assigned the patent ob- 
tained thereon to the Stanley Electric 
Manufacturing Company, also of Pitts- 
field. The invention has for its object the 
production of alternating currents of 
definite phase displacements from electro- 
motive forces of different phase displace- 
ments by the use of main and auxiliary 
generating circuits. It is applicable to 
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both alternators and secondary generators 
or transformers. By this invention any 
generating circuits, such as those of a 
three-phase generator or the three second- 
aries of three transformers supplied by 
three-phase currents, can be combined to 
produce two currents of ninety degrees 
phase difference, or the circuits of a two- 
phase generator or the-two secondaries of 
two transformers supplied with two-phase 
currents can be combined to produce 
three-phase currents. The same funda- 
mental invention is involved in producing 
both these results. The accompanying 
diagrammatic view illustrates one example 
of the invention. AB and CD represent 
two armature circuits situated with re- 
lation to one another, the same as two 
adjoining circuits of any delta-wound 
generator. EF and GH may be regarded 
as two parts of the third circuit of the 
delta-wound generator. It is to be noted 
that all these parts are symmetrical 
relatively to a vertical line 1 2. The 
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ALTERNATING-CURRENT APPARATUS. 


electromotive force in the circuits AB 
and CD and the two-part circuit EF GH 
are all displaced from one another by 
120 degrees. Now the inventors have 
discovered that they can by applying to 
AB a reversed portion GH of the third 
circuit and to CD an equal reversed por- 
tion thereof EF, so as to combine the 
electromotive forces of AB with those of 
GH reversed, and the electromotive forces 
of CD with those of EF reversed, they 
can produce resultant electromotive forces 
which shall be displaced by ninety degrees 
and produce an efficient machine for the 
generation of two-phase currents. In 
order to produce this result, they make 
the auxiliary generating circuits GH and 
EF each equal to 0.366 of one of the main 
generator circuits AB and CD and con- 
nect the inner end of GH and the inner 
end of EF to the ends of the main gen- 
erator circuits AB and CD, respectively, 
as shown, and the outer ends of GH and 
EF to the line conductors 3 4. The two 
circuits AB and CD are either connected 
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to their respective line conductors 5 5’ 
or joined together so as to have the com- 
mon return ordinarily used in two-phase 
systems. 

The General Electric Company, of New 
York, controls a patent recently issued 
on means for preventing fluctuations in 
rotary motors, invented by Mr. James J. 
Wood, of Fort Wayne, Ind. Mr. Wood 
thus describes his invention: The object 
of this invention is to prevent or reduce 
fluctuations occurring in rotary motor de- 
vices, by which term I mean to include 
prime-movers—such as steam engines, 
turbines, impact-wheels, or the like—and 
also secondary motor devices—such, for 
example, as dynamoelectric generators, 
electric motors, rotary converters, and the 
like. My invention finds its most im- 
portant application to synchronous al- 
ternating dynamoelectric machines, by 
which term I mean to include alternating 
generators, alternating synchronous mo- 
tors, and rotary converters. My inven- 
tion is applicable wherever in such a ro- 
tary motor fluctuations are liable to occur 
from a uniform rotation, by reason either 
of variations in the propulsive energy or 
variations in the work or load, which 
variations recur at frequent intervals, so 
that they tend to produce alternate ac- 
celerations and retardations of the motor, 
such as are known in the art as hunting 
or pumping. To make my inventiqn 
fully apparent, I will proceed to describe 
the same in its application to a synchro- 
nous alternating motor. In operating 
such motors it is well known that when 
the dynamo or generator fluctuates in 
speed in different parts of a revolution 
(as occurs when the generator is driven 
by an engine the propulsive thrust of 
which varies at different periods of each 
revolution) the motor tends to hunt or 
pump; that is, its armature runs some- 
times a little faster and sometimes a 
little slower than the generator, with the 
result of causing a beating sound in the 
motor and of disturbing the circuit, as 
will be indicated hereinafter. Such hunt- 
ing or beating action is usually indica- 
tive of some irregularity in the circuit 
feeding the motor. This irregularity may 
consist of variations either in speed or 
in electromotive force. The variation in 
speed of the generator tends to cause a 
corresponding variation in the speed of 
a synchronous motor. The motor can not, 
however, assume instantly the speed re- 
quired by the new speed of the generator. 
When the speed of the generator in- 
creases, the motor-armature begins to in- 
crease in speed; but by reason of its 
lagging the motor receives an increased 
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current, because its armature is not in 
normal position for the new frequency 
and because additional current is required 
for supplying the energy necessary for 
increasing its speed. This additional cur- 
rent produces a difference of magnetism 
of the field, which must again be altered 
when the generator speed decreases be- 
low the average. ‘The motor is therefore 
undergoing a slight variation in speed, 
which seeks to approximate to, but does 
not exactly correspond with, that of the 
generator. This pumping or rocking or 
hunting effect, however, will almost en- 
tirely disappear when even a small load 
is put on the motor. It has heretofore 
heen the custom to weaken the field of a 
synchronous motor when it was found 





For PREVENTING FLUCTUATION IN ROTARY 
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to pump. The effect of this is to lower 
the electromotive force of the motor, 
thereby putting an artificial load on the 
armature, which, however, while it re- 
duces the pumping, has the disadvantage 
of reducing the electromotive force of the 
generator and of upsetting the line. To 
overcome this defect and avoid inter- 
ference with the line, it has been pro- 
posed to apply a flywheel to the shaft of 
the motor through the medium of a 
yielding connection comprising a spring 
or springs under tensile strain. It has 
been found in practice, however, that 
this construction is not an efficient one, 
as the springs and connections quickly 
break in use. By my invention I am 
to provide an improved construction of 
such a device, wherein this defect is 
avoided. I hence provide a spring con- 
nection between the flywheel and shaft, 
wherein the spring or springs act by com- 
pression to produce the desired effect, 
and I provide stops for limiting the rela- 
tive movement of the flywheel and motor- 
shaft, so that the degree of compression 
which may be applied to the springs is 
limited, and provide means for guiding 
the springs concentrically with the axis 
of the wheel. The effect of such flywheel 
is to prevent the objectionable pumping 
action referred to. If the generator 


speed suddenly increages, the armature 
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tends to accelerate correspondingly its 
speed ; but the flywheel lags behind, there- 
by putting a slight load on the motor, 
and then when the generator slows down 
the motor-armature tends to run slower, 
while the flywheel, tending to run at a 
uniform speed, catches up with the motor- 
shaft and forces it ahead or resists its 
tendency to slow down, thereby again 
putting a slight load on the motor. I 
have already stated that putting a slight 
load on a synchronous motor extinguishes 
the pumping effect, this being equally 
true whether it is electrical, by weaken- 
ing the field and taking extra current, or 
is mechanical, by throwing some addi- 
tional work upon the motor. Such yield- 
ingly connected flywheel is of the lat- 
ter order and has the effect of causing the 
motor to run without any pumping. In- 
asmuch as the load imposed by the fly- 
wheel is felt only at the instant when 
the variation in speed occurs, its effect 
in correcting the pumping is accompanied 
by less loss of energy than with a load 
which imposes a continuous drag on the 
motor. 

The General Electric Company has 
purchased a patent granted to Mr. 
Alexander Churchward, of Chicago, IIl., 
on a pole-shoe for dynamoelectric ma- 
chines. This invention relates to dynamo- 
electric machines; and its object is to 
ensure a more even distribution of the 
lines of force induced by the field-mag- 
nets, and thus prevent sparking at the 
brushes. It is well known that ordinarily 
the rotation of the armature tends to 
crowd the lines of force in the field toward 
that side of the field-pole from which 
the armature is moving, a result which 





SLOTTED FIELD-POLEs. 


interferes with the efficiency of the ma- 
chine. It is customary in some ma- 
chines to overcome this objection to a 
certain degree by slotting the field-mag- 
net core on a plane transverse to the line 
of movement of the armature; but such 
machines generally have also a pole-shoe 
in order that as many lines of force as 
possible may be utilized. The effect of 
the slot is reduced almost to a minimum 
by the shoe, because the latter completely 
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encircles the end of the magnet-core or 
pole-piece, so that there is a metallic path 
for the magnetic flux from one side of 
the pole to the other. Mr. Churchward 
employs the usual pole-pieces having slots 
located radially to the armature. Instead 
of employing shoes that completely en- 
circle the pole-pieces, he provides U- 
shaped parts that terminate at the slots, so 
that the continuity of the shoes is inter- 
rupted at these points and they do not 
magnetically bridge the slots. 

In certain classes of machinery em- 
ploying electromagnetic clutches, and es- 
pecially in cases where a pair of the 
clutches is employed for purposes of re- 
versal of direction of motion, serious diffi- 



































ELECTROMAGNETIC CLUTCH. 


culties arise from the indisposition of the 
clutches to release promptly when the 
energizing current is cut off, or, in other 
words, from the time lag of demagneti- 
zation. In metal-planing machines, for 
instance, where the actuating motion is 
transmitted through the medium of al- 
ternating acting electromagnetic clutches, 
the time lag of demagnetization of the 
clutches is often so great as to prevent 
the possibility of reversal within short 
lengths of table travel or of uniformity 
of reversals regardless of the length of 
travel. In such machines the reversing- 
tumbler, actuated automatically by the 
table-dogs, puts the current first to one 
clutch and then to the other, the cir- 
cuit being open for the idle clutch. Mr. 
Adolph L. De Leeuw, of Hamilton, Ohio, 
has patented an improved controlling- 
switch system which overcomes these dif- 
ficulties. This patent has been assigned 
to the Niles Tool Works Company, also 
of Hamilton, Ohio. The plan followed 
is practically the same as that above de- 
scribed, but just before opening the cir- 
cuit to cause the deenergization of a 
given clutch, the polarity of the current 
going to that clutch is reversed for a 
period sufficient to demagnetize the 
clutch, but not sufficient to remagnetize 
it by the influence of the reversed cur- 
rent. As a result, quick action is obtained 
on the part of the clutches and the sys- 
tem is made peculiarly adaptable for short 
work. 
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Radium Emission. 

In this communication Sir Oliver 
Lodge discusses the recently discovered 
action of radium in continually emitting 
heat. It is worth noting, that this action 
appears to be connected with and is prob- 
ably an immediate consequence of the re- 
markable observation by Rutherford that 
radium emits massive, positively charged 
particles, which are probably atoms with 
a velocity comparable to one-tenth of the 
speed of heat. The emission of a million 
heavy atoms per second, which is a 
small quantity, barely weighable, being 
about the twentieth part of a milli- 
gramme per century, with a speed equal 
to one-tenth that of light, would repre- 
sent an amount of energy equal to 1,000 
ergs per second, which would be enough 
to melt a milligramme of ice every hour. 
Inasmuch as these atoms are not at all 
of the penetrating kind, but are easily 
stopped by obstacles, they would most of 
them be stopped by a small thickness of 
air, and their energy would be thus 
chiefly expended in the immediate prox- 
imity of the source, which source would 
thereby tend to be kept warin. By en- 
closing a bit of radium in a small cham- 
ber formed of massively obstructing, non- 
conducting walls, it could be made quite 
hot, provided always that the assumed 
necessary stimulus or external supply of 
molecular energy can get at it uninter- 
ruptedly. If, in the open, the rate of es- 
cape of heat were such that on the aver- 
age it accumulated for one minute before 
escaping, the temperature of source and 
ambient air, with an assumed heat ca- 
pacity equal to that of one milligramme 
of water, would amount to 1.5 degrees 
centigrade.—Abstracted from Nature 
(London), April 2. 

# 
The South Lancashire, England, Tramway 
Network. 

The South Lancashire Tramways Com- 
pany has taken over the control of a num- 
ber of small tramway systems between 
Liverpool, Manchester and Bolton. The 
systems thus to be welded into a whole 
will have a mileage of 550, and will serve 
a population of about 5,000,000. Both pas- 
senger and freight service will be given 
and a traffic agreement has been made 
with the Great Central Railway. The 
track will be laid with four-foot, eight 
and one-half-inch gauge; girder rails six 
inches deep, ninety pounds per yard, and 
forty-five feet in length, will be used. 


A longitudinal sleeper will be laid under 
the rails, and there will be a six-inch 
foundation of Portland cement and con- 
crete throughout the entire width of the 
track. The generating station is centrally 
situated at Howe Bridge. The engine 
room is sixty feet wide and 120 feet long. 
There are two 500-kilowatt, 7,500-volt, 
two-phase alternators, one 500-kilowatt 
railway generator, and a 250-kilowatt 
booster. The battery plant has a capacity 
of 980 amperes at one hour discharge, or 
1,400 amperes for shorter periods. The 
generators are direct-connected, and the 
exciters are driven from the flywheel by 
means of ropes. The substation plants 
comprise a 150-kilowatt, high-tension 
motor-generator set, the two machines 
being mounted on one bed-plate, and 
rigidly coupled together. This set works 
in conjunction with a storage battery, 
and this equalizes the load upon the 
power station. The high-tension cables 
are drawn into stoneware pipes, and the 
low-tension feeders are mostly laid on the 
solid system in troughs. The high-ten- 
sion feeders have three conductors, one 
being the common return for the two 
phases. The two conductors are arranged 
as a twin cable, and the return encircles 
the whole as an outer conductor, and is 
earthed at the central station. The sys- 
tem of overhead construction is mostly 
that of side poles and brackets. Guard 
wires of galvanized steel are used, and 
there are switch pillars every half mile— 
Abstracted from the Electrical Times 
(London), April 9. 
F 
The Training of Engineers. 

At a recent meeting of the British In- 
stitution of Njaval Architects, Professor 
W. E. Dalby read a paper on “The Train- 
ing of Engineers in the United States,” 
which described the methods now used in 
several technical schools in this country. 
A lively discussion resulted, showing the 
interest that the British manufacturers 
have in this subject. Mr. Yarrow, of 
Yarrow & Company, spoke cf the differ- 
ence in the apprenticeship systems of the 
two countries. In England, poor men’s 
sons were, in many cases, shut out from 
thorough practical training on account of 
the premium demanded. Although the 
most valuable part of the engineer’s train- 
ing is gained through practical work, in 
the present day both scientific and prac- 
tical knowledge forms his mental equip- 
ment, While many great men have 


sprung from the working classes, thev 
have succeeded rather in spite of their 
lack of scientific training. A man’s suc- 
cess at college did not indicate that he 
would make a good engineer. Too much 
book-learning prevented the proper train- 
ing and development of the powers of 
thought and observation. Practical work 
is necessary that the student may assimi- 
late his knowledge. There are three 
methods followed to-day—a _ technical 
training followed by practical work, or 
the reverse; or the method now adopted 
in Scotland. Here the student devotes 
six months of the year to his school, and 
six months to the workshop. The system 
has the advantage of enabling a young 
man not suited for the profession to be 
made aware of the fact as soon as possible. 
It also gives the instructors an oppor- 
tunity for private work, which is neces- 
sary to keep them in touch with the latest 
practice. Mr. Archibald Denny did not 
believe that a young man could work dur- 
ing the daytime and study effectively in 
the evenings. Mr. Hans Renold thought 
that more encouragement should be given 
to the schools from the employers, and 
the whole question was one more for 
them than for the educationalists. Tech- 
nical education is necessary to-day, and 
although many men made their mark 
without technical education sixty years 
ago, conditions to-day are far different. 
Dr. Garnett stated that the College of 
Science, at Newcastle, had started a 
three-days’-school and _ three-days’-work 
system for mining students. A system 
similar to that described by Mr. Yarrow 
had been adopted at Bristol with a great 
deal of success. Professor Lambert 
thought that the supremacy of the engi- 
neering industry rested on technical edu- 
cation, and that it would almost appear 
as if the civilized world would some day 
be peopled by engineers. One thing that 
was needed was a proper supply of teach- 
ers. He suggested a technical school for 
teachers, so that they might not have to 
pick up the essential part of their profes- 
sion at hazard. Mr. Stromeyer said that 
every effort should be made to increase 
the salary of those engaged in teaching, 
so as to secure men acquainted with both 
the scientific-and practical sides of the sub- 
ject. Under the present condition, if a lec- 
turer or demonstrator were worth anything 
at all, he could obtain ten times as much 
salary anywhere else as he could com- 
mand in a college. A matter that is ¢9- 
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sential for the preparation of an engineer 
is that he should have experience with 
men at an early age, and he pointed out 
that the German compulsory military sys- 
tem supplied, in a way, this training. Mr. 
H. G. Morse, president of the New York 
Shipbuilding Company, thought that the 
college student should start as low down 
as any one, but he would learn more 
quickly and get beyond the less highly 
educated men. His own company was 
filling positions in the yard from the 
draughting room, and although these 
men received twice the pay of men who 
could do the work, better results have 
been obtained. Professor Capper thought 
that it was difficult for a man to take up 
college work after starting in the works. 
If he were a good man he would be of- 
fered inducements to stay at work which 
it would be hard to resist. He thought 
that the supply of technical instructors 
was a subject that needed immediate at- 
tention. The training of technical teach- 
ers he could only describe as horrible. 
They should remain in touch with the de- 
velopments of engineering, and keep 
themselves efficient ; but the pay was quite 
inadequate, and time was not given for 
research. With too low pay, and no time 
for research, the tendency was for them 
to become mere drudges, and it was to 
their credit that they should maintain an 
interest in the work under the circum- 
stances.—Abstracted from Engineering 
(London), April 10. 
a 


Notes. on the Coherer. 

The theory of the coherer is but little 
understood, as experimental study is 
difficult and unsatisfactory. In this arti- 
cle Mr. A. H. Taylor gives the results of 
some extended investigations upon the 
so-called single-contact coherer. It was 
found that when properly adjusted, the 
simplest form of coherer was extremely 
sensitive. Work with it could be carried 
on only at night, as the instrument was 
affected by variations in the neighboring 
electrical circuits, by shocks and jars, 
and by noises. Work was first attempted 
with a spherometer coherer, but it was 
found that this instrument did not allow 
of sufficiently close adjustment. A special 
instrument was then designed, which was 
formed of two bars of soft steel, one 
hinging upon a knife edge which rested in 
the groove of the second. The first could 
be rocked in this groove by a microm- 
eter screw attached to the other end of 
the bar, near the knife edge, and in- 
sulated from the movable bar was 
the coherer rod. This was tipped 


with nickel and was opposed to a 
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nickel terminal upon the other bar. By 
moving the micrometer screw, adjust- 
ments as small as one seventy-thousandth 
of an inch could be made. With such 
small movements there was no need of 
using polished or specially shaped ter- 
minals, and the nickel was prepared by 
simply scraping the surface with a clean 
knife. Measurements were made by ad- 
justing the contact and then varying the 
current flowing through this contact, 
measuring at the same time the fall of 
potential across it. The most sensitive 
adjustment for any value of current was 
found by adjusting the contacts until 
the current flowing through the coherer 
was about one-third of its value when 
short-circuited. Attempts to shield the 
coherer from disturbances were not suc- 
cessful. A large number of curves show- 
ing the results of this work are given. 
In general, two types are noticed: Those 
in which the voltage remains fairly con- 
stant for a considerable variation in cur- 
rent, and those in which it rises gradu- 
ally with a slight increase in the current. 
Curves showing a constant potential are 
obtained only under the most favorable 
conditions, with clean contacts and the 
absence of outside disturbances. Under 
these conditions the coherer is the most 
sensitive. The results lead to the 
conclusion that the phenomena may 
be divided into three classes, cor- 
responding to three stages in the con- 
dition of the contacts. First, there is a 
feeble leakage of current across the con- 
tacts, due to vapor conductivity; second, 
the potential rises high enough to cause 
conduction by metallic ions; and, third, 
when near it acts as a metallic conductor. 
Abstracted from the Physical Review 
(New York), April. 
a 

Experiments with a High-Tension Fuse. 

An interesting article by Dr. C. C. 
Gerrard describes some tests carried out 
with a high-tension Ferranti fuse. These 
fuses are enclosed in a porcelain pot 
eighteen and one-half inches high, which 
is divided down the middle by a parti- 
tion. Over this partition hangs a porce- 
lain saddle, with projecting cross-pieces 
which divide the whole pot into eight 
compartments. There is no lid, nor is 
there any gear above the fuse. The fuse 
consists of four wires, in parallel, attached 
to the bottom on one side of the partition 
and to a drum on the other side, against 
the tension of steel spiral springs fixed 
within the drum. The pot is filled with 
oil. This fuse is designed for 11,000 volts 
and large power. In these experiments 
they were short-circuited across one phase 
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of a 5,000-horse-power, 11,000-volt, two- 
phase generator. Various sizes of copper 
wire were used, the maximum carrying 
capacity being for 250 amperes. Upon 
closing the circuit a loud report was 
heard, and a cloud of smoke shot up into 
the air. The resin oil used was found to 
be very little carbonized. No deposit of 
carbon was made on the outside of the 
pot, and but little on the dividing saddle. 
At the instant of breaking, a bright 
flash on top of the oil was noticed, but 
the current was broken instantaneously. 
Practically no oil was spilled, but just a 
little was projected out in the form of 
small drops. On examining the pot after 
each fuse had been blown, it could be seen 
that the flash had been confined to one of 
the four parallel fuses, the wires on the 
other three being broken cleanly in the 
middle, as though they had been cut with 
a knife, though those of the remaining 
one had totally disappeared. This action 
is advantageous, since the are formed is 
proportional to the amount of metal va- 
porized. The flash did not always occur 
at the same point. The tests were re- 
peated a number of times, with the same 
result and without damage to the porce- 
lain pot. They were severe, and show 
that a multiple oil-break fuse is a relia- 
ble means for protection for cables up to 
a voltage as great as that used in these 
tests—Abstracted from the Electrical 
Review (London), April 10. 

>_> 

Coherence. 

In a communication to the Electrical 
Review (London), a theory is advanced 
in explanation of the behavior of the 
Branly coherer. When a rod of iron is 
traversed by magnetic lines of force, the 
rod will increase slightly in size in a 
direction parallel to the lines of force, and 
when withdrawn from the magnetic field 
it will again assume its normal condition. 
It is known that a simple coherer, consist- 
ing of two electrodes in contact with 
metal filings, will cohere on being brought 
into a magnetic field. When placed in a 
magnetic field, the filings arrange them- 
selves parallel to the lines of force, and 
each increases slightly in length while 
under the influence of the magnetic lines. 
This action is sufficient to bring the par- 
ticles into closer contact, converting the 
coherer into a comparatively good con- 
ductor. When removed from the field, 
the particles regain their original size, 
but retain their parallel position, and a 
jar is necessary to cause complete deco- 
herence; but the author believes that 
there is a slight decoherence without any 
mechanical aid. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Automatic Circuit-Breaker for Charg- 
ing Automobile Storage Batteries. 

A great many users of electric motor 
vehicles have found it difficult to regulate 
the charging of their storage batteries, and 
this is due sometimes to the lack of knowl- 
edge on their own part, and often to the 
inattention of those whose duty it should 
be to properly prepare the cells for power 
service. The need of an automatic device 
which shall be efficient to the degree that 
it will compensate for either unskillfulness 
or lack of care has long been evident. 
The advent of a practical circuit-breaker 
which shall make impossible injury to the 
battery while charging will not fail to 
prove a valuable factor in furthering the 
cause of an already popular but much 
abused source of energy. 

The accompanying illustration shows 
a new circuit-breaker which has been de- 
signed for this service after careful ex- 
perimentation along such lines as would 
produce an efficient and trustworthy ap- 
paratus. 

The object of this circuit-breaker is to 
ensure against overcharging of a storage 
battery. The principle of operation is the 
automatic opening of the circuit when the 
charging voltage across the battery ter- 
minals rises to a predetermined point, de- 
pendent upon the nature of the battery 
and its voltage or number of cells. 

For convenient adjustment of point of 
cutout, the device is graduated in volts 
and calibrated at working temperature of 
coil. There are two varieties, differing 
only in the coils, which interchange with 
each other. In one the coil is wound in 
two parts, which, when connected in 
series, adapts the circuit-breaker for use 
in charging forty-cell batteries, and, in 
parallel, for use with twenty-cell batteries. 
The other is a single coil which adapts the 
circuit-breaker for use with ten-cell bat- 
teries. By means of the adjustment, the 
first coil, with the two sections in series, 
is made to include the range of require- 
ments from forty to forty-four cells, in- 
clusive; with the two sections in parallel, 
from twenty to twenty-two cells, inclusive ; 
the second coil from ten to twelve cells, 
inclusive. 

When cool the release will take place 
at a lower voltage than indicated by the 
graduations, so that if charging circuit 
has been unused long enough to allow the 
circuit-breaker coil to cool off, it should 








be temporarily adjusted at a high enough 
cutout voltage to ensure closed circuit for 
about twenty minutes, by which time the 
working temperature will have been at- 
tained and the coil can be permanently 
adjusted to open the breaker at the volt- 
age predetermined for “full battery.” If 
the circuit-breaker is in continuous or 
nearly continuous use this preliminary 
setting would, of course, be unnecessary, 
and resetting would be required only when 
a change takes place in the number of 
cells to be charged. 

The time available for charging is 


AUTOMATIC CIRCUIT-BREAKER FOR CHARGING 
AUTOMOBILE STORAGE BATTERIES. 
usually enough to admit of the use of a 
relatively low rate, in which case the bat- 
tery will be as full as can be desired before 
the circuit-breaker cuts out, but the use 
of the circuit-breaker also offers an espe- 
cial advantage in those cases where the 
utmost rapidity is required in charging, 
for the device cuts out at the predeter- 
mined voltage whatsoever the charging 
rate, although at very high rates the pre- 
determined voltage is attained when the 
battery is still somewhat short of “ful- 
ness.” The opening of the circuit-breaker 
under these circumstances makes it possi- 
ble to continue the charging at a lower 
rate for the remainder of the available 
time, or until the breaker cuts out again. 
In short, by the intelligent employment of 


this device it is possible to ensure that 
the battery is as full as the available time 
admits without requiring any special 
knowledge and without probability of risk 
of injury to battery. 

For those lead-lead storage batteries 
now ordinarily available, the circuit- 
breaker should be set to release at about 
2.55 volts per cell of battery to be charged. 
For example: For a 20-cell battery the 
circuit-breaker should be set at 51 volts; 
for 44 cells, 113 volts; for 40 cells, 102 
volts. The temporary setting required 
when starting with perfectly cool coil 
should be roughly about ten volts higher 
in each case. 

This gives a very satisfactory control 
of the charging of a battery without the 
necessity of experienced and skilled atten- 
tion. 

Experience has proved that over ninety 
per cent of the injury that has been suf- 
fered by storage batteries in the past has 
been brought about by ignorant or careless 
charging. An instrument which will 
keep constant watch of the voltage of a 
battery and whatsoever the probable 
charging rate will open the charging cir- 
cuit at the point when violent gassing of 
the battery plates commences, is not only 
most convenient and desirable for private 
service, but has become an absolute ne- 
cessity for commercial automobile storage 
battery operation. 

This apparatus is manufactured by the 
Westinghouse Electric and Manufactur- 
ing Company, of Pittsburg, Pa., which 
has for some time been making a specialty 
of electric automobile equipment. 


Automatic Telephone Company’s 
Success. 

The Fall River Automatic Telephone 
Company, after charging off depreciation, 
has paid a quarterly dividend of one and 
one-quarter per cent, and has a surplus 
left. The number of subscribers’ stations 
is over 1,000, and applications are being 
received daily. Eighteen months’ opera- 
tion of the automatic system, the com- 
pany states, indicates that it improves 
with use, while no appreciable wear is 
shown. The expense, as well as the plant 
investment, shows a decided decrease per 
subscriber with growth of the exchange. 
The increased number of telephones in 
operation has shown no increase in num- 
ber of troubles, and no necessity for addi- 
tional help to take care of the system, 








May 2, 1903 


Electric Headlight Equipments for 
Locomotives. 

Notwithstanding the remarkable ad- 
vance which has been made in the design 
of locomotives within comparatively re- 
cent years, the equipment, with regard to 
the headlight, has hardly kept pace with 
the conditions as they exist. This has not 





HR) 
v a é 


oe 
at ep conan 


ELECTRICAL REVIEW 


place the turbine, engine and dynamo at 
some other location on the locomotive, 
setting the headlight case only on the 
smoke arch. To meet this requirement 
a special class of equipment is furnished. 
One of the unique and distinctive fea- 
tures of this equipment is the vertical 


beam of light which is reflected upward 





Fig. 1.—SectTion or ENGINE Hovustne, GOVERNOR VALVE AND TURBINE. 


been because of lack of the requisite ap- 
paratus, but rather from a too conserva- 
tive adherence to established equipment. 
From time to time there have been de- 
veloped electric headlights which have 
given more or less satisfaction, but have 
possessed features which the locomotive 
builder has found objectionable, as in- 
terfering with mechanical improvements 
which the locomotive designer regards as 
especially his own. 

The accompanying illustrations show 
some new views of the Edwards electric 
headlight. This has been described be- 
fore in the ELEcTRICAL REVIEW, and also 
illustrated. However, this apparatus 
possesses a number of points especially 
worthy of note, and the illustrations here 
shown will give a good idea of the opera- 
tion of the equipment. The motive power 
for this equipment is produced by a steam 
turbine. This is shown very clearly in 
Figs. 1 and 2. Fig. 1 shows a section of 
the engine housing, the governor valve, 
lever valve, steam passage, and section of 
nozzle. The whole equipment is shown 
in Fig. 3. The equipment is mounted on 
a substantial bed-plate, which is secured 
to the housing of the engine. In some in- 
stances, by reason of a short smoke box 
extension or some other mechanical ob- 
struction on the engine, it is desirable to 


by arranging an auxiliary plane reflector 
at an angle of forty-five degrees outside 
of the goggle. This is shown in Fig. 3. 
The auxiliary reflector is placed in such 
a way as to intercept about forty per cent 
of the light issuing from the parabolic re- 


621 


flector, may be overcome, a translucent 
shade is furnished with this apparatus. 
This shade is located inside the goggle, 
operating in pockets provided for that 
purpose. This shade is manipulated by 
means of a small wire cable, by the en- 
gineer in the cab, and upon the approach 
of a locomotive, after having received the 
warning signal, the engineer is able to 
draw this shade across the light, so that 
the objection above referred to is ob- 
viated. With this arrangement the ver- 
tical beam is not shaded, but constantly 
projects its light upward. 

Referring again to Fig. 1, the turbine 
consists of a metal wheel having a series 
of buckets upon its periphery, and upon 
which steam is allowed to impinge from a 
nozzle. The circular cast-iron housing, 
consisting of two parts which are bolted 
together in such a manner as to form an 
annular channel, in which the wheel re- 
volves, forms the substantial body cast- 
ing of the engine. The shaft at 
either end of the propeller-wheel is 
journaled in hardened and accurately 
ground ball-bearings. The propeller- 
wheel is wholly built up from rolled steel. 
The buckets are made from steel plate, 
die-formed and rigidly interlocked with 
steel plates which form the body of the 
wheel. The nozzle ports are formed in 
a substantial cylindrical bronze casting, 
and the jet port is so shaped that the 
steam is expended down to atmospheric 
pressure before it reaches the wheel 
buckets. 

The engine governor is self-contained, 





Fie. 2.—TsE TURBINE AND DyNAMO. 


flector, and direct it upward. The top 
of this shaft of light penetrates to a great 
height, and forms a constant signal, 
which may be seen even though an ob- 
scure curve may render invisible the di- 
rect light. In order that the objection to 
the dazzling glare of the are light, when 
placed in the focus of a parabolic re- 


and is threaded directly to the outer end 
of the propeller-wheel shaft. This is 
shown in Fig. 1. The centrifugal wings 
rock upon knife edges, their motion be- 
ing retarded and controlled by a heavy 
helical steel spring. The pressure of the 
spring may be easily and quickly adjusted 
to change the engine speed. The motion 
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from this part of the governor is com- 
municated to the valve stem through the 
medium of a simple lever. The valve is 
perfectly balanced, and operates in a 
bronze sleeve. 

The dynamo is of peculiar construc- 
tion, and is designed for this particular 
service. The machine is of four-pole 
type. The magnetic parts are wholly 
constructed from soft rolled steel lami- 
nations, built up to the proper dimen- 
sions, and firmly riveted together. The 
cores, having their pole-pieces integral, 
are key-locked in the yoke. The field 
energizing wire is differentially wound, 
the initial magnetization being derived 
from a shunt circuit. This is slightly 
counteracted by a half turn of heavy wire, 
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vision being made to prevent the oil from 
reaching the wire of the field or arma- 
ture. The dynamo produces an electro- 
motive force at the are of thirty to thirty- 
three volts, with a current of thirty to 
thirty-three amperes. 

The are lamp is simple in construction, 
and means is provided to perfectly adjust 
the are and the focal point of the re- 
flector, and maintain it in that position. 
All bearing surfaces are of ample pro- 
portion, and powerful magnets contribute 
to perfect the control of the carbon feed. 
The balance is such that a smooth and 
steady light is produced, regardless of the 
jar to which it is subjected when the loco- 
motive is under high speed. The carbon 
holder is supported by a universal flexi- 


Fig. 3.—THE ASSEMBLED EQUIPMENT. 


which is connected in series with the ex- 
ternal circuit, but through which the cur- 
rent circulates in opposition to the shunt 
coils. The effect of this combination of 
field circuits is to act as an automatic 
regulator, maintaining the current and 
electromotive force practically constant. 

The armature is of the slotted type, 
the core being built up of thin soft-steel 
discs, thoroughly insulated. The wind- 
ing is chordal, and two sets of brushes 
are used. The wire is insulated with 
woven cotton hose. The commutator is 
carefully made, the best grade of soft 
copper bars being used. Low-resistance 
carbon brushes are employed, and in 
operation have shown great length of life. 
The bearings are ample in size, and free 
lubrication is secured by means of loose 
rings hanging from the journal, and car- 
‘rying oil from wells cored in the cast- 
ings beneath the bearings, special pro- 


ble connection, and the carbon is guided 
near its consuming end by a small bell 
crank weighted lever. 

This apparatus is manufactured by the 
Edwards Railroad Electric Light Com- 
pany, southeast corner of Sixth and Bay- 
miller streets, Cincinnati, Ohio. 


A Modern Bakery. 


A novel application of electricity is a 
recent installation of the Sprague Electric 
Company’s direct-current motors in the 
new bakery of the American Pastry 
and Manufacturing Company in East 
Fifteenth street, New York city. A large 
number of electric motors will be used to 
operate the machines for mixing dough 
for crackers, biscuits and pies. An in- 
genious apparatus has also been perfected 
for electrically operating the ovens, which 
is a new departure in this industry. 
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Direct-Connected Units for Isolated 
Lighting Plants and Automatic 
Charging Plants. 

In the accompanying illustration is 
shown one of the units built by the 
Meriam-Abbott Company, of Cleveland, 
Ohio. This apparatus is adapted for 
isolated lighting plants, suited for coun- 
try homes, apartment houses, and small 
factories. The company also makes this 
type of apparatus adapted for recharging 
batteries of electric automobiles, electric 
launches and other similar service. The 
plant starts automatically, it being un- 
necessary to turn the flywheel by hand. 
The engines are water cooled and self- 
oiling from the crank chamber. One of 
the features of this apparatus is the quiet 
running at all loads. The exhaust is 
noiseless, and jump spark ignition is em- 
ployed. A flexible coupling is used be- 
tween the engine and dynamo. Each 
plant is complete, ready for piping and 
wiring. : 

The engine, generator, controller and all 
the automatic safety devices are mounted 
on the same base. The machines are 
built for either gas or gasoline, and the 
dynamos are wound for any voltage. The 
plants can be arranged to automatically 
shut down when used as battery chargers, 
and the current can be regulated by hand 
to any desired amount within the capacity 
of the plant. With the machines used as 
battery chargers, an underload circuit- 


SMALL DrREctT-CURRENT UNITS. 


breaker is attached. This will at once 
break all electrical connections, and shut 
down the instant the current reverses. 
The same device shuts off the fuel and 
water supply. The engine is of the ver- 
tical type, the cylinders and pistons being 
of special construction, and the crank 
shaft is of solid forged material. The 
upper half of the bearings is genuine 


babbitt, and the lower half hard bronze. 
The cams are all hardened and ground, 
and drop-forged poppet valves are em- 
ployed. 
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Shipping an 850-Kilowatt Generator 
in One Piece. 

The accompanying illustration shows 

the method of handling a large piece of 
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lar for this service. The engraving is a 
reproduction of a photograph of the 
decorations at a ball given by the Union 
Boat Club, of St. Louis, Mo. 




















LIGHTERING AN 850-KILOWATT GENERATOR, WEIGHING Firty-stx Tons. 


apparatus under difficulties. Owing to 
the difficulty of the assembling and re- 
fitting of a large generator it has been 
necessary to move this in one piece. 


Rossiter, MacGovern & Company, New 


York city, purchased eight of these 
generators from the Metropolitan: Street 
Railway Company some time ago. Fifem 


time to time announcements have been 
made of the disposal of these in different ‘ 


parts of the country. 

The accompanying illustration shows 
an 850-kilowatt generator weighing fifty- 
six tons being put on board a lighter at 
the dock at the foot of Twenty-seventh 
street, New York city. 

Rossiter, MacGovern & Company has 
excellent facilities for handling ap- 
paratus of every description and not only 
buy and sell both new and second-hand 
machinery, but also has facilities for 
making all manner of repairs. 





Decorations with Incandescent 
Lamps. 

The accompanying illustration shows 
the remarkable extent to which a decora- 
tion with incandescent lamps may be car- 
ried. The use of small multicolored in- 
candescent lamps has become very popu- 


The entire scheme of decoration con- 
sisted of southern smilax and poppies. A 


623 


of the room, and at the other end the 
initials “U. C.” made of “Elblight” 
cable balances the effect of the large 
poppy. 

Throughout the room each lamp is sur- 
rounded by an artificial poppy, and the 
effect produced elicited universal admira- 
tion. The great flexibility of the twin 
conductors of the “Elblight” system, is 
made of practical service in this form of 
work. The St. Louis agent of the 
Elblight Company of America, Messrs. 
E. H. Abadie & Company, planned and 
executed the entire decoration. 
ibeiiiiiacacnia 

The St. Louis Exposition Power 

Plant. 

The 500-horse-power Duerr marine 
boiler, which was taken out of the battery 
of boilers of the German man-of-war 
Sachsen for exhibition at the Louisiana 
Purchase Exposition, raised steam for the 
first time on April 22, and operated the 
300-horse-power, high-speed, automatic, 
tandem-compound engine supplied by the 
Buffalo Forge Company, of Buffalo, N. Y. 
This was the first work done by the pre- 
exposition power plant. Besides the 
Duerr boiler and the Buffalo engine 
there were placed in operation a 200- 
kilowatt. alternator, built by the 
Stanley Electrical Manufacturing Com- 





pany, of Pittsfield, Mass., a Sorge- 
Cochrane feed-water heater and puri- 
fier and two Duplex steam-driven 


boiler feed pumps with a capacity of 100 
gallons per minute against a boiler press- 
ure of 150 pounds to the square inch, 
furnished by the National Steam Pump 
Company, of Upper Sandusky, Ohio; all 
these machines were entered as exhibits 
in the machinery department. Two Mor- 
rin-Climax water-tube boilers with a com- 
bined rating of about 700 horse-power, 
supplied by the Clonbrock Steam Boiler 








SouTHERN SMILAX AND PopPpPiEs WITH INCANDESCENT LAMPS. 


huge poppy with a bunch of lights inside 
hung down from the ceiling at one end 


Company, of Buffalo, N. Y., are now be- 
ing installed. 
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The Standard Paint Company Gives 
a House Warming to Its 
Employes. 

The Standard Paint Company, of 
South Bound Brook, N. J., gave a house 
warming to its employés in celebration 
of the opening of an extensive addition to 
its factory plant, on the evening of Wed- 
nesday, April 22. 

The company was organized in 1886 
and took over a small building which had 
been occupied as a planing mill. From 
this modest beginning the company has 
developed, until now about seventy-five 
per cent of the ten acres of land which 
the company owns on both sides of the 
Delaware and Raritan Canal have been 
built upon. 

The new building which the company 
has just completed is 182 feet long and 
seventy-five feet wide. This is a two and 
three-story building, the main bay being 
two stories with a three-story L. The 
building is of substantial mill construc- 
tion, the walls being of heavy brick 
masonry, and the roof of slow-burning 
material. This new building will not mean 
the manufacture of any new product, but 
it is necessary to accommodate the in- 
creasing demand for the specialties which 
the company now manufactures. The 
company is one of the pioneers in the 
manufacture of insulating compounds 
and paint preparations. ‘The three 
specialties which the company now manu- 
factures are liquid insulating com- 
pounds, water-proof insulating paper, 
and water-proof and weather-proof in- 
sulating “Ruberoid” roofing. 

The works of the company are driven 
entirely by electric motors, the company 
having a small plant which generates all 
of the current necessary for the lighting 
and power used in all of the factories. 
In the boiler room there are two Bab- 
cock and one Root boiler, an in the en- 
gine room an American Ball generator 
is direct driven by an American duplex 
engine, built by the American Engine 
Company, of Bound Brook, N. J., giving 
240 volts and 340 amperes. As an 
emergency apparatus there is a Western 
Electric Company generator, belt-con- 
nected to a small engine, this being capa- 
ble of giving 220 volts and 180 amperes. 

The location of the Standard Paint 
Company’s factories gives it excellent 
facilities for the prompt reception of raw 
material and also for the prompt ship- 
ment of the finished product. The com- 
pany has docking room which extends 
400 feet on either side of the canal. This 
feature has been of great practical bene- 
fit in the development of the company’s 
works, 
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The present officers of the company are 
Mr. Ralph L. Shainwald, president, Mr. 
Max Drey, vice-president, and Mr. Felix 
Jellenik, secretary and treasurer. Mr. 
L.. C. Rugens has been superintendent of 
the works for fourteen years. 

The new building was_ tastefully 
decorated by the hands employed in the 
factories, and about 300 of the employés 
and their guests were in attendance; a 
good orchestra furnished music for the 
dancing and a collation was furnished by 
the company during the evening. A large 


Sma.Lut Drrect-CuRRENT Motor. 


sixteen-horse-power electric vehicle, owned 
by the company, conveyed the New 
York and Philadelphia visitors from the 
station to the works. A number of per- 
sons prominent in the electrical field were 
present, and these were graciously re- 
ceived and heartily welcomed by Mr. J. 
N. Richards, general sales agent and 
manager of the New York office; Mr. F. 
F. Vandewater, purchasing agent of the 
company; Mr. Alfred F. Georgi, cashier, 
and Mr. Paul M. Wade, advertising man- 
ager, and the officers above named. 


SMALL Drrect-CURRENT Motor. 


Small Direct-Current Power Motors. 


While there is on every hand apparent 
evidence of the growing popularity of the 
motor drive, it is only within recent years 
that the manufacturer of electrical ap- 
paratus has made any special effort to 
produce motors of extremely small capac- 
ities. In such small units, motors have 
been confounded with the idea of being 
used as a toy, rather than as a piece of 
commercial apparatus. The adaptability 
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of small motors, however, has been largely 
enhanced by the increasing refinements 
of mechanical design in small apparatus, 
such as dentists, physicians or special 
artisans may require. With the view of 
placing on the market a line of small 
motors which would prove available for 
these special uses, the Holtzer-Cabot 
Electric Company, Brookline (Boston), 
Mass., has designed the motors shown in 
the accompanying illustrations. 

These motors range in 
size from one-tenth to 
one-fifth of a horse- 
power. The approxi- 
mate speeds range from 
1,200 to 2,200 revolu- 
tions per minute. The 
accompanying _illustra- 
tions give a good idea of 
the lines and construction 
of these little machines. 
Owing to their small size, 
they may, in most cases, 
be operated without start- 

ing devices, and are therefore found 
particularly adaptable to small automatic 
machines and signaling apparatus which 
nas to be started from a distance. 

The field ring is of special soft steel, 
and the poles are provided, even in the 
smallest size, with a shoe which aids in 
holding on the field coils and assists in 
commutation. The shafts are of crucible 
steel, ground carefully to gauge, and the 
bearings are of hard-drawn prosphor- 

bronze. The commuta- 
tors are of pure copper, 
insulated with mica, and 
the armature cores are 
laminated and drum 
wound. Grease-cup lubri- 
cation is used on all the 
smaller sizes, the grease 
being carried down the 
shaft by means of a pin, 
affording a very success- 
ful oiling arrangement. 

Particular attention is 
called to the box brush- 
holder. This construction 
has proven, for small 
machines, the best which 
this company has used. 

The feed of the brush is parallel and the 
latch which presses the brush on to the com- 
mutator is prevented from striking the 
commutator as the brush wears away by a 
small point projecting from the body of 
the brush-holder. This is a valuable fea- 
ture in a motor which must run for a 
considerable length of time with no at- 
tention. ‘These machines may be sup- 
plied either in the semi-enclosed or com- 
pletely enclosed form. In the latter case 
a housing which fits neatly over the com- 


mutator protects the inner parts from 
dust, moisture or mechanical injury. 
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DOMESTIC AND EXPORT. 


MORE CAPITAL FOR BIRMINGHAM LIGHT COMPANY—At a 
meeting of the stockholders of the Birmingham Railway, Light 
and Power Company it was unanimously resolved to increase the 
capital stock by $1,000,000, this stock to be added to the preferred 
stock, making it $2,500,000. The common stock remains $3,500,000. 
The increase will be made at once. The object of the increase is 
for the benefit of extensive improvements under way and proposed. 


ELECTRIC ENTERPRISE IN MEXICO—The Compania de Fer- 
rocarriles del Distuto Federal—the Mexico Electric Tramways 
Company, Limited—which operates the extensive electric traction 
system in the city of Mexico, and its immediate vicinity, is about 
to construct a line between Lorento and Buenavista—two suburbs 
of the Mexican capital. The Rey del Oro Mining Company, which 
operated extensive mines in the state of Sonora, Mexico, proposes 
to construct an electric railway, over 200 miles long, to run from 
its properties to the Southern Pacific Railroad. Power will be 
derived from a waterfall located in the immediate vicinity of the 
east terminus. 


WOULD FURNISH MACON, GA., WITH ELECTRIC POWER— 
A corporation is under organization in Milledgeville which is en- 
deavoring to put 10,000 horse-power into Macon from the Mil- 
ledgeville plant. The new company is known as the Milledgeville 
Electric Company, and will harness the water power at Furman 
Shoals on the Oconee River. A dam will be built at the falls which 
is to be thirty feet high. The falls are twenty-five feet. The new 
company bought out the old Milledgeville Telephone Company. 
Hon. Julius Horne has resigned the mayoralty of Milledgeville, as 
he is interested in the new company. Mr. J. N. Talley and Mr. 
Henry Horne, of Macon, are interested in the new enterprise. 


TO AUTHORIZE CHICAGO TO OWN STREET RAILWAYS— 
The Chicago House Committee on Municipal Corporations has 
agreed upon a bill authorizing every city in the state to own, con- 
struct, purchase, mortgage and lease street railways. It provides 
for leasing not longer than twenty years to any company incor- 
porated under the general corporation act of Illinois, but no city 
can do anything toward the construction of a railway without the 
sanction of a three-fifths vote of the electors. Bonds can be issued, 
or in lieu of them certificates of indebtedness, but not unless 
authorized by a majority vote of the people. Fundamentally the 
bill is intended to permit the city of Chicago to own the present 
system of street railways. 


RAILWAYS IN NEW MEXICO—The Roswell Transit Company 
has been incorporated in Santa Fe, to build an electric railway, a 
lighting plant and to construct a waterworks system. The capital 
stock is $100,000. The Alamogordo Street Railway Company also 
has been organized with the following stockholders and who also 
compose the board of directors: Arthur P. Jordon, William Hodge, 
Samuel E. Pelphrey, Benjamin Sherrod, Thaddeus H. Clayford, 
Robert H. Price, all of Alamogordo, and Frank Avis, of Phenix, 
Ariz., the capital stock is $50,000. The company is to build and 
operate a street railway and an electric light system. It may buy, 
sell and deal in houses, structures, lots, lands, orchards and parks, 
as well as develop water rights and deal in notes. 


POWER PLANT ON NORTH COW CREEK, REDDING, CAL.— 
Work has been commenced on the new power plant of the North- 
ern California Power Company on North Cow Creek in this county. 
It will be capable of generating 40,000 volts. The company already 
has a plant at Shingletown in this county which generates 20,000 
volts and which is now furnishing power and light to Redding, 
Red Bluff, Corning, Willows, Keswick, De La Mar and other towns 
in Tehama, Shasta and Glenn counties. The new Cow Creek plant 


will be double the capacity of the one now in service, and will make 
the Northern California one of the very largest power companies 
in the state. The new power station will be completed before the 


close of the year, and the company will at that time widen its 
fields of operation, reaching still farther down the Sacramento 
Valley to find customers. 


GREAT FALLS POWER—The preliminary arrangements for the 
future development of the Great (Caney) Fork Falls power plant 
at Rock Island, twelve miles northeast of McMinnville, are being 
made as rapidly as possible. The dam across Caney Fork River 
will be about forty-five feet high and three-quarters of a mile long 
on top. It will be built of stone cut from the bluffs on either side 
of the river. The company has bought up most of the land that 
the water will cover and will buy it all before the dam is com- 
pleted. All the timber that will be covered by the water will be 
cut and sawed into lumber for the use of the plant. The water 
will be backed up and around into the bend of Collins River, and 
will be siphoned across the bluff at the narrows below the falls, 
making a direct fall of eighty-three feet on the wheels. It has 
been estimated that it will take eighteen months or two years to 
complete the work, and will require 500 or 600 stone and brick 
masons. This plant will cost something like $2,000,000 and will 
give employment to 3,000 or 4,000 workmen. This will be the 
largest power plant in the South. 


A NEW KENTUCKY INTERURBAN LINE—Plans have been 
set on foot by the boards of directors of the Nashville 
& Columbia and Nashville & Gallatin Interurban Electric 
Railways for the expenditure of $3,000,000 in Middle Ten- 
nessee during the next year. Every share of stock of both 
companies was represented at the meeting, and a board of 
directors was elected by each company. The two boards are identi- 
cal, and will be continued as the board of the Tennessee Interurban 
Electric Railway, when the consolidation is made. The companies 
now have a nominal capital of $50,000 each, and it is the purpose 
of the companies under the consolidation to increase that amount 
to $3,000,000. The consolidation will be effected as soon as practi- 
cable. The directorate which was elected is as follows: J. P. 
Greener, J. H. McMillin, R. P. Webb, Hillary House, J. F. 
Brownlow, Joseph Parks, of Franklin; D. K. Spillers, of Gallatin; 
Joseph P. Fulcher, W. J. Whitthorne, of Columbia; J. H. Connor, 
Frank Haskel and C. W. Ruth. In addition to the members of the 
directorate present, E. T. Chrisman, Frank P. Bond and Douglas 
Wikle attended the meeting. Of the directorate, J. P. Greener, 
R. P. Webb, Hillary House and J. F. Brownlow were not present at 
the meeting. They have recently acquired stock in the companies, 
and the transfer was ratified at the meeting. 


MORE BAY POWER COMPANY LINES FOR BUTTE, MONT.— 
It has been announced in Oroville that before long there will be 
landed at the depot in Oroville 350 carloads of material for the 
construction of a power line from the Butte Creek line to French 
Creek. The point at which the lines will connect is presumably 
at Sundale, about four miles from Oroville; though two other lines 
of survey are being run, one from Wick’s ranch, six miles from 
Oroville, and another from Pentz, six miles beyond. The first use 
to which this new line will be put is the transmission of current 
from the Butte Creek line for power and lighting purposes in the 
construction of a plant at French Creek. The second use will be 
the transmission of power generated at the last named place after 
the completion of the work of construction. Where the service 
of the Butte Creek power will probably be of greatest utility is 
with construction of a tunnel through the mountain from French 
Creek to Little North Fork. Undoubtedly much of the way will be 
through hard bedrock, and this will furnish a cheap and effective 
power for drilling by machine, as well as for other purposes. The 
object of the proposed tunnel is to tap Little North Fork and dis- 
charge it into French Creek, the waters of which latter would 
likely be insufficient during the dry season; for, it is said, the com- 
pany was unable, or thought it not advisable, to build as large a 
reservoir as was at first intended. Its plan is, however, to build 
a large dam. 











ELECTRIC RAILWAYS. 


COLUMBIA, IND.—The city council has granted a fifty-year 
franchise to the Northern Traction Company, to operate an elec- 
tric road. 


CLEVELAND, OHIO—It is rumored that the controlling inter- 
est of the Springfield & Xenia Traction Company has been sold to 
agents representing the Bushnell syndicate, of Springfield. 


NEW CARLISLE, IND.—The Chicago & Indiana Air Line Elec- 
tric Railway Company has begun the construction of the road from 
South Bend to Michigan City, and the work will be pushed as 
rapidly as possible. 


MADISON, WIS.—The Milwaukee & Southern Railway Com- 
pany has filed articles of incorporation with the Secretary of State, 
its purpose being to operate a railway from Milwaukee to East 
St. Louis. The company is capitalized at $50,000. 


JANESVILLE, WIS.—The Janesville Traction Company, com- 
posed of eastern capitalists, has been granted a franchise to con- 
struct a railway through Janesville, and from Janesville to Madi- 
son. The road will be built within a year, it is said. 


PITTSBURG, PA.—The Wetzel & Tyler Railroad Company, of 
this city, has been incorporated with a capital of $250,000, to 
operate a traction line from New Martinsville to Sistersville. The 
incorporators are Thomas A. Watkins, John P. Gangwisch, Jr., 
Henry H. French, Robert Miller and George R. Wallace, all of 
Pittsburg. 


EDWARDSVILLE, ILL.—The Cairo Electric and Traction Com- 
pany has been organized with a capital of $150,000, and will take 
over the business of the two companies operating in Cairo at 
present. The new company will operate the street railway and 
furnish lighting. The railway will be extended and the lighting 
plant will be enlarged. 


ALBANY, N. Y.—The state board of railroad commissioners has 
authorized the Buffalo, Dunkirk & Western Railroad Company te 
increase its capital from $305,000 to $3,500,000, and to issue first 
mortgage bonds of $3,500,000. The company proposes to construct 
and operate an electric railway system, connecting Westfield, 
Chautauqua County, with Buffalo. 


ST. LOUIS, MO.—According to the present plans of the St. 
Louis Transit Company, a new power-house will be built in East 
St. Louis, and the power carried across the river by means of 
cables. This improvement is deemed necessary to furnish trans- 
portation for the large crowds expected during the World’s Fair. 
The present horse-power furnished by the Transit company is 
35,000; the new power-house will increase this to 75,000 horse-power 
daily. 


OSKALOOSA, IOWA—The Iowa, Illinois & Wisconsin Inter- 
urban Railroad Company has been organized with a capital stock 
of $750,000. The company will build an electric line from 
Dubuque to Plattsville, Wis., a distance of thirty miles. The offi- 
cers of the company are Peter Keine, Dubuque, president; S. B. 
Howard, New York, vice-president; C. H. Eighmey, Dubuque, treas- 
urer; Charles Peaslee, Dubuque, secretary. Work will begin within 
a month. 


HOOSICK FALLS, N. Y.—A charter has been granted by the 
Vermont Legislature for an electric railroad from Bennington, 
Vt., to the Massachusetts state line, at Williamstown, where a short 
extension of the Hoosac Valley Street Railway would connect the 
line with North Adams and Pittsfield. Terminals will be at Great 
Barrington, Mass., and Bennington, a distance of sixty miles, 
principally through the Berkshires. The company is capitalized 
at $150,000, and it is said that the road will be built this summer. 


BRONSON, MICH.—It is now stated that the Toledo & Michi- 
gan electric road will be in operation within a year. The com- 
pany was recently incorporated with $450,000 capital. With a few 
exceptions, it has a private right of way between Adrian and Cold- 
water, a distance of fifty-six miles. The road will parallel the 
Lake Shore Railway, and will carry freight as well as passengers. 
It will touch Cadmus, Clayton, Hudson, Pittsford, Osseo, Jonesville, 
Hillsdale and other points. The incorporators of the company are 
William P. Heston, S. C. Heston, W. W. Betz and P. P. Duket, of 
Toledo; J. W. Helme, Dr. C. H. Lards and R. W. Kirk. 
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ELECTRIC LIGHTING. 


LITTLETON, COL.—A franchise for an electric light plant has 
been granted to Nelson Rhodes, Jr. 

NORTH ADAMS, MICH.—North Adams has decided to bond 
for $3,000 for an electric light plant. 

BARTOW, FLA.—The electric light plant has been acquired 
by the city, and $10,000 will be spent in improvements. 

NEWROADS, LA.—W. H. Fleming, of New Orleans, has been 
granted the franchise for installing the electric and water plant. 


MUSCATINE, IOWA—A fund is being raised here for the pur- 
pose of erecting an electric tight plant. Local men are subscribing 
largely. 


LAMBERTVILLE, N. J.—The common council has granted a 
one-year franchise to the Hunterdon Electric Company, for lighting 
the streets. 


HARRISBURG, PA.—The Philadelphia & Reading Railroad will 
build and operate an electric light plant at Rutherford, to light 
the Rutherford yards. 


WASHINGTON, PA.—The Washington Electric Heat and 
Power Company will build a large addition to its power-house. 
Work has already been begun. 


HOBOKEN, N. J.—The big $400,000 power plant of the New 
Jersey Traction Company, in Newark, will shortly be completed. 
The completion will add a great deal to the transportation facili- 
ties of Jersey City, as well as Newark. 


NEW DECATUR, ALA.—Cincinnati, New York and Boston 
capitalists have purchased the gas and electric plants, and will in- 
crease and improve them to the extent of $50,000. 


WEST CHESTER, PA.—It is stated that the West Chester 
Street Railway Company will, within a year, erect a large power 
station at Lenape for the transmission of power to its lines. 


MEMPHIS, MO.—J. P. Craig has sold the electric light plant 
here to a party of men which will incorporate under the name 
of the Memphis Electric Light Company, with a capital of $10,000. 


ALLENTOWN, PA.—The St. Regis Light and Power Company 
has been incorporated with a capital of $50,000. The directors are: 
W. T. O’Neil, H. E. O’Neil and W. b. Babcock, of St. Regis Falls. 


OBERLIN, OHIO—The Oberlin Light and Heating Company 
has been granted two franchises, both for a period of twenty- 
five years, one for a heating plant, and the other for a lighting 
plant. 


SARATOGA SPRINGS, N. Y.—The Hudson Valley Railway 
Company is building an addition to its Queensbury power station. 
As soon as this plant is complete the company will generate 1,800 
horse-power. 

YAZOO CITY, MISS.—An agreement has been reached whereby 
the Yazoo Improvement Company has accepted the city’s offer of 
about $30,000 for its system of sewerage, electric light and water- 
works. The city will make many improvements. 


BRANFORD, CT.—The Senate has passed a resolution author- 
izing the Branford Lighting and Water Company to increase its 
capital stock from $100,000 to $600,000. The corporation is also 
empowered to issue bonds to a maximum of $500,000. 


BROCKTON, MASS.—The Old Colony Street Railway plans to 
greatly improve the power facilities in this vicinity. A large 
transforming station will be built to distribute power to the sev- 
eral lines of the system in and about Brockton. 


HOT SPRINGS, S. DAK.—The board of trustees of the town of 
Custer has granted to R. M. Fuller and Fred Beardshear a ninety- 
nine-year franchise to erect and maintain an electric lighting, 
power and heating plant, telephone and telegraph system. Work 
must be completed within eighteen months. 


STILLWATER, MINN.—Colonel W. G. Bronson has announced 
that an agreement has been made whereby the property of the 
Stillwater Gas and Electric Light Company and that of the Apple 
River Power Company will pass into the hands of the Western 
Gas and Investment Company. The new concern will spend about 
$50,000 in improving the local plant, and will also bring electric 
power to Stillwater from Apple River. 
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ELECTRICAL SECURITIES. 

With the continued lack of animation which is characterizing 
speculative operations in Wall Street, the hope is becoming less 
definite each week that there will be a spring boom this year. 
While the quick recovery from the apprehension caused by the 
Northern Securities decision seemed to bid fair to a promising 
activity, the rally did not amount to anything which would bring 
it up to a normal condition. It is freely quoted that the Northern 
Securities decision and the money outlook have practically put an 
end to any stimulation of the stock market’s activity through the 
formation of large combinations, and it is also stated that the de- 
cision, as rendered, has been responsible for the postponement of 
several important propositions. 

The opening and occupation of the New York Stock Exchange 
in New York city was quite an important event of the week, and it 
was hoped that this would give a new impetus to trading in this 
financial centre. 

The last bank statement is rather better than recently, and 
showed that the cash gains from the movement of money to New 
York were greater than at any time so far this spring. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 25. 


New York: Closing 
Brooklyn. Rapid Tranalt..........ccccccsecse 
Caan eeae - GES occ soo eraser decenceses 212% 
CLORGEOY CCUM. 66.6560 cos cncececeswrenees 193% 
Kines County Blectric. . .....ccscccceccce 150 
Manhattan Elevated.......... yea elude Wares 140% 
Metropolitan Street Railway.............. 129% 


New York & New Jersey Telephone...... 163 

Westinghouse Manufacturing Company... 

A dividend of 1% per cent will be paid by the Westinghouse 

Electric and Manufacturing Company, on May 15, to stockholders 
of record at the close of business on April 30. 


Boston : Closing. 
American Telephone and Telegraph...... 162% 
Edison Electric Illuminating.............. 275 
Massachusetts Wiectric.. .......0.6scccccee 881% 
New England Telephone.................. 135% 


Western Telephone & Telegraph preferred 961% 


Philadelphia : Closing. 
Electric Company of America.......... 975 
Electric Storage Battery common........ 74 
Electric Storage Battery preferred....... 74 
PHauCI Ia HNGCUPIC. .6.<.6.o sic sis viernes 1% 
WIG > PRROCENONE 6 o.oo ors'we 6 bien satisetwdceuens 46% 
United Gas Improvement............... 107% 
Chicago: Closing 
Chilease THCRNGHG «occ. s iccns cccsiccvcnse EEG 
Chicago Widison Light... 0/<.00ss.cccs ess 150 
Metropolitan Elevated preferred......... 75 
National Carbon cOmMION. . « .......5.<0ss0.2 241% 
National Carbon preferred............... 9614 
Union Traction common. ......%.<ccssees 6 
Union Traction preferred. ......cccssscess 221% 


TELEPHONE AND TELEGRAPH. 


HUDSON, S. DAK.—A rural telephone company has been organ- 
ized by a number of farmers in this vicinity. 

FRANKFORT, KY.—The Bracken County Telephone Company, 
with $10,000 capital stock, has filed articles of incorporation. 

RICHWOOD, WIS.—The Richwood Telephone Company has 
been formed by John Thaner, E. Krueg, H. Jouger and Frank Petri. 

ELSBERRY, MO.—It is stated that a telephone exchange and 
an electric light plant are to be installed here within the next 
year. 

HARVEY, N. DAK.—A company has been formed at Wimbledon 
for the purpose of putting in an electric plant and a county sys- 
tem of telephones. 

WEST ALEXANDER, PA.—A concern known as the West 
Alexander Mutual Telephone Company has been organized by W. F. 
Moore and S. B. Chambers. 

TOMAH, WIS.—The Ontario-Wilton Telephone Company has 
been organized with a capital stock of $5,000, and an exchange is 
to be installed in Wilton shortly. 

MACON, MO.—The stockholders of the Nevada Telephone Com- 
pany have elected Theodore Gary, president and manager; Dr. 
L. M. Thompson, vice-president, and W. T. Ballagh, secretary. 
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EMPORIA, VA.—A charter has been granted by the Circuit 
Court to the Weyers Cave Telephone Exchange, capital $5,000, 
owned by farmers of Augusta County. J. B. Kagey is president. 

STROUDSBURG, PA.—At a meeting of the Monroe Telephone 
Company, held recently, the following directors were elected: J. S. 
Schoonover, E. F. Peters, C. B. Staples, W. A. Erdman and B. D. 
Hursh. 

RICHMOND, MO.—The Stet, Rockingham & Norborne Telephone 
Company held its annual meeting at Stet recently, when it was 
voted to increase the capital stock of the company from $5,000 to 
$15,000. 

CINCINNATI, OHIO—The Sunday Creek Valley Telephone Com- 
pany, of Gloucester, has filed articles of incorporation, with a capi- 
tal stock of $50,000. The incorporators are: G. E. Turner, A. F. 
Turner, G. W. Rose and A. B. Allen. 


PERSONAL MENTION. 


MR. K. C. RANDALL, electrical engineer with the Westing- 
house Electric and Manufacturing Company, Pittsburg, Pa., was 
in New York city on Tuesday, April 26. 

MR. FRANCK Z. MAGUIRE, of the Maguire Manufacturing 
Company, London, England, is making a visit to the United States, 
stopping in New York city during the past week. 

MR. WALTER CARY, Milwaukee, Wis., vice-president of the 
Milwaukee Electric Company, is visiting East for a brief period, 
looking after the interests of the developing business of his com- 
pany in this territory. 

MR. R. R. GOVIN, of H. B. Hollins & Company, has been made 
president of the receivers organization of the Chicago Union Trac- 
tion Company. Mr. James H. Eckles, former controller of the 
currency, has been elected treasurer, and clerk of the court Mar- 
shall P. Sampsell, secretary. 

DR. W. M. HABIRSHAW, of the India Rubber and Gutta 
Percha Insulating Company, has recently completed a long trip 
through the West Indies and the southern states. Dr. Habirshaw 
has now returned to New York, and his holiday, it is announced, 
has been of great benefit to him. 

DR. ADOLF FRANKE, the technical director of the Siemens & 
Halske Company, of Berlin, is making a visit to the United States, 
and will spend a few weeks in this country. Dr. Franke has put 
in service the longest Pupin telephone circuit which has been in- 
stalled—450 miles—from Frankfort to Berlin. 

MR. L. G. MARTIN, electrical engineer of the Okonite Com- 
pany, has gone to Manila, P. I., to superintendent the laying of 
the cable and land lines supplied by his company for the new 
Pacific cable to that point. It is expected to have the cable in opera- 
tion between Manila and Honolulu by July 4 of this year. 

MR. A. A. THRESHER, Dayton, Ohio, was a New York visitor 
last week, assisting Mr. Smith, his eastern manager, in arranging 
for new and larger headquarters. Under Mr. Thresher’s able and 
energetic management, the Thresher Electric Company has become 
one of the leading electrical manufacturing companies of the Mid- 
dle States and is crowded with business. 

MR. JAMES SWINBURNE has formally resigned the _presi- 
dential chair of the British Institution of Electrical Engineers. 
He has done this in order that Mr. Robert Kaye Gray, who is very 
closely associated with telegraphic work, might be installed in 
sufficient time to allow of his organizing the entertainment of the 
members of the telegraph congress, which will be held in London 
in May and June next. 


OBITUARY NOTICE. 


MR. EDWARD TREMLETT CARTER, editor of the London 
Electrician, died at Clevedon (Somerset), England, on April 16. 
Mr. Carter was born at Calcutta, India, April 26, 1866. He was 
educated privately at Bristol, and at Merchant Venturer’s College, 
and afterward at University College. In 1885 Mr. Carter was 
appointed lecturer at the school of Electrical Engineering, Han- 
over Square, London. He was a prolific writer on mechanics and 
engineering, and in 1893 he joined the editorial staff of the Elec- 
trician, and in 1897 he was appointed editor-in-chief. He was a 
member of the British Institution of Electrical Engineers, the 
Société des Ingenieurs- Civils de France, and a Fellow of the Royal 
Astronomical Society, and of the Physical Society of London. 
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INDUSTRIAL ITEMS. 











THE OHIO ELECTRIC COMPANY, Cleveland, is preparing to 
offer during the coming season, an improved fan motor, battery- 
power combination. 


THE LYON METALLIC MANUFACTURING COMPANY has 
moved from 137 and 139 Fulton street, Chicago, Ill., to its new 
building at 18 and 20 South Ann street. 


THE OSBORN-MORGAN COMPANY, Cleveland, is said to be 
busy to its full capacity in the manufacture of the “O.-M.” types 
of arc lamps which it has this season put on the market. 


THE UNITED STATES CARBON COMPANY, Cleveland, ad- 
vises that it is building a large addition to its factory for the manu- 
facture, on a larger scale, of electric light and battery carbons. 


THE WILLARD STORAGE BATTERY COMPANY, 49 Ward 
street, Cleveland, has issued an interesting pamphlet descriptive 
of the Willard type of batteries as adopted for automobile service. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, IIl., is dis- 
tributing a new fan catalogue, listing a complete line of direct and 
alternating-current fans. This catalogue will be mailed promptly 
upon application. 


THE FRANK PRESBREY COMPANY, advertising expert, an- 
nounces its removal from Nos. 12 to 16 John street, to Nos. 3 to 7 
West Twenty-ninth street, New York city. The new telephone 
number will be 1562 Madison Square. 


THE ELECTRICAL MATERIAL COMPANY, Baltimore, M4d., 
is the general sales representative for the Duncan Electrical Manu- 
facturing Company. The Electrical Material Company will be 
pleased to furnish information with regard to the apparatus which 
it will handle. 


A. D. GRANGER COMPANY, New York and Philadelphia, 
manufacturer of the “Star” safety tube boilers, has just issued 
bulletin No. 2. This describes and illustrates the “Star” safety 
water-tube boilers for power, steam heating and hot water heat- 
ing. This bulletin will be sent to interested parties on request. 

THE CLIFTON MANUFACTURING COMPANY, 308 West street, 
New York city, carries a large stock of fireproof insulating com- 
pound and insulating tape. Mr. H. C. Adams, Jr., has been ap- 
pointed general sales agent, at the above headquarters. The Clifton 
Manufacturing Company has offices also in Boston and Chicago. 


THE PROMETHEUS ELECTRIC COMPANY will move its 
offices to handsome quarters at 39 Cortlandt street, and the factory 
will move into larger quarters at 81 Dey street, during the early 
part of the month. In the new quarters the company will have 
better facilities for turning out its line of heating and cooking 
apparatus, for which there is an increasing demand. 


THE FLEMING SLATE COMPANY has erected a large mill 
for the manufacture of slate products at its quarries at Poultney, 
Vt. The company has installed a complete outfit for making every 
variety of slate manufactured, and for marbleizing and other spe- 
cial finishes. The capacity at present is about 50,000 feet per day, 
but this, it is expected, will be greatly increased during the fall. 


THE BARNUM & BAILEY CIRCUS has recently arranged for 
seventy Nernst lamps, ranging in size from the one-glower to the 
six-glower type, for the purpose of illuminating the large canvas 
pavilions. To furnish current for operating the Nernst lamps, 
Barnum & Bailey has purchased special engines to generate power. 
The circus will also use Nernst lamps exclusively for display ad- 
vertising. 


THE ALLIS-CHALMERS COMPANY, Home Insurance Build- 
ing, Chicago, Ill., states that the volume of business on the books 
of the company to-day far exceeds that of any time since its 
organization, notwithstanding the fact that the output of the plant 
has been increased to a large extent. At the last meeting of the 
board of directors in New York, April 15, the regular quarterly 
dividend of one and three-quarters per cent was declared on the 
preferred stock. 


THE UNITED STATES PULLEY COVERING COMPANY, 212 
Washington street, New York city, is the manufacturer and sole 
owner of “Solvonon.” This is a preparation which is used for 
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covering both metal and wooden pulleys, and it is claimed will 
prevent the slipping of belts, and at the same time remove from 
them surplus oil. This material is sold in any quantity at a nomi- 
nal price per square foot. The company will be pleased to supply 
illustrated literature on request. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, [ll., has begun 
the erection of a second factory in Rochester, which will be en- 
gaged in the manufacture of telephones. The plans call for a 
factory having 200,000 feet of floor space and capable of turning 
out 2,000 telephones per day. The company reports having secured 
contracts from the following companies: The Home Telephone 
Company, Kansas City, Mo., for 6,500 central energy telephones ; 
Troy, Mo.; Orrick, Mo.; Gillman City, Mo.; Crestline, Ohio; Har- 
risonville, Ohio, and Summerfield, Ohio. 


THE GOUDEY-McLEAN COMPANY, engineer, announces that 
from May 1, 1903, its offices will be located at 120 Liberty street, 
New York city. With increased capital and facilities, the company 
will continue to operate as the foreign department of American 
manufacturers syndicating the export interests of many well-known 
firms. The company will also act as agent for the distribution and 
sale of electrical apparatus and material in both the export and 
domestic branches. The officers for the ensuing year will be: 
Robert McLean, president; Edward E. Goudey, vice-president and 
general manager; Laurence W. Miller, secretary; William D. Van- 
derbilt, treasurer. 


THE ELECTRIC CONTRACT COMPANY has opened head- 
quarters in its new building, Nos. 202 and 204 Centre street, New 
York city. With greatly increased facilities, the company will be 
able to promptly handle orders of any magnitude. One of the 
specialties which this company has recently secured the agency 
for is the Williams sparking apparatus. Other popular apparatus 
which this company handles are pocket flashlights, electric time 
clocks, annunciator apparatus, and many other electrical acces- 
sories. Mr. Collin Armstrong is the president, and Mr. August H. 
Vanderpoel is the treasurer of the company. Mr. C. P. Skinner 
is the sales manager. 


THE ELECTRIC STORAGE BATTERY COMPANY, of Phila- 
delphia, Pa., manufacturer of the exide battery for electric vehicles, 
has recently placed on the market a new battery for sparking pur- 
poses. The great increase in the use of gasoline vehicles has con- 
vinced the company that a reliable sparking battery, which will 
furnish a “fat and hot” spark, will be greatly appreciated. The 
company has placed on the market a number of sizes, which are 
found fully described in a pamphlet recently issued by the com- 
pany, giving capacities, weights and dimensions of the different 
types. A copy of this will be forwarded upon application to the 
Electric Storage Battery Company at any of its sales offices. 


WESTINGHOUSE, CHURCH, KERR & COMPANY, New York, 
will install a 330-horse-power Westinghouse compound engine for 
generator driving at the plant of the Electrical Supply Company, 
Lima, Peru. Two 100-horse-power generating outfits have also 
been supplied to the Negociacion Minera de Promontorio Durango, 
Mexico, and to S. Pearson & Son, Limited, Salina Cruz, Mexico. 
The Mexican National Iron and Steel Company, also located at 
Durango, Mexico, will install a forty-five-horse-power compound 
engine for general power work, and a 150-horse-power Westing- 
house compound engine-type outfit will be installed by the 
Michaelis Hallenstein & Company, Victoria, Australia, for lighting 
and power work. 


THE CONTINUOUS RAIL JOINT COMPANY OF AMERICA, 
represented by Messrs. George G. Frelinghausen and Frederick T. 
Feary, has concluded the purchase of about twenty acres of land at 
Troy, N. Y., with the rolling mills, machine shops, and numerous 
other buildings formerly owned by the Troy Steel Company, part of 
which it has been operating under lease for the past three years. 
The property has a dock frontage on the Hudson River, and the New 
York Central Railroad runs through it. A new switch has just been 
completed from the New York Central Company’s tracks around 
the rolling mill. The plant will hereafter be known as the Albany 
Iron and Steel Works Department of the Continuous Rail Joint 
Company of America. The output of the products of the com- 
pany will be greetly increased. The general offices will remain in 
Newark, N. J. 











